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LIGNITE DRILLING DURING 1978 IN WESTERN NORTH DAKOTA:
ADAMS, BILLINGS, BOWMAN, BURKE, GOLDEN VALLEY,

HETTINGER, McKENZIE, McLEAN, AND SLOPE COUNTIES

By U.S. Geological Survey and North Dakota Geological Survey

INTRODUCTION AND ACKNOWLEDGMENTS

A drilling program was conducted in western North Dakota by the North
Dakota Geological Survey (NDGS) under Grant No. 14-08-0001-G-551 from the
U.S. Geological Survey (USGS). The drilling was done as part of the U.S.
Geological Survey's program to evaluate and classify mineral lands in the
public domain. The overall purpose of the program was to gather data on the
thickness, quality, extent, and recoverability of lignite beds and the lith-~
ologic characteristics of the Tertiary Fort Union Formation in western North
Dakota.

This report includes geophysical logs, descriptions of samples, lists
of lignite beds, and locations of the test holes. The lists of lignite beds
include most of the beds more than 2 feet thick and were generally made from
the density logs, but where there were depth discrepancies between the gamma
and density logs, sample depths were consulted to decide which log to use.

Test holes were drilled in five general areas between June 29, 1978, and
September 23, 1978, with the first hole in Burke County (Area A) and the last
hole in McKenzie County (Area E). For convenience of reference, the areas
are designated A through E (fig. 1). Test-hole locations are shown on
figures 2-6 and the specific locations are on the log headings using the
system of land survey in use by the U.S. Bureau of Land‘Management. The
distances from section lines are approximate. Elevations are also approxima-

tions taken from the topographic quadrangle sheets or, where topographic



coverage was lacking, from altimeter surveys.

The total number of test holes and the area in which they were drilled
are as follows: Area A, 45 holes; Area B, 42 holes; Area C, 20 holes;

Area D, 17 holes; and Area E, 7 holes. A total of 53,594 feet were drilled
plus 110 feet of core.

Seven core holes were drilled during the 1978 drilling program. The
procedure was to move a few feet from a test hole and core the interval or
intervals indicated on the log of the adjacent hole (for example, Bu 31 and
Bu 31C). The core holes are: Bu 9C and Bu 31C in Burke County; McL 5C,

McL 14C, and McL 37C in McLean County; and Rs 12C and RS 16C in Hettinger
County. The core was split and one-half was sent for analysis to the USGS
laboratory, Lakewood, Colorado. Selected samples were sent to the USGS office
in Billings, Mont., for palynological studies. The remainder of the core is
in the NDGS storage facilities in Grand Forks, North Dakota.

Fieldwork was carried out by the following personnel: Clarence G.
Carlson, Randall Reichert, Fred 0'Toole, Tom Heck, and David Lechner, of the
North Dakota Geological Survey, and Susan Cook, of the U.S. Geological Survey.
Coordination and technical guidance were provided by Clarence G. Carlson

(NDGS) and Elmer M. Schell (USGS).

A forward rotary drill was used with water as the drilling fluid.
Continuous 5-ft samples were collected except where circulation was difficult
to maintain and sample returns were not satisfactory. In those instances,
no samples were collected. Samples were logged by the geologist in the field
and then bagged and placed in the storage facilities of the NDGS, Grand
Forks, North Dakota. A driller's log for each test hole was obtained and

these are on open file at the NDGS office in Grand Forks.



The logging procedure was to run the gamma-ray, spontaneous-potential
(SP), and resistivity probes, followed by the density probe. The log
printouts were photographically reduced and both the originals and negatives
are on open file at the NDGS office in Grand Forks.

Test holes were given letter and number designations prior to the
drilling season. A few sites were later deleted, but to avoid the con-
fusion of renumbering subsequent holes, the original designations were
retained. This resulted in a few missing numbers (for example, Bu-33 and

McK-4) for which no holes were drilled.

All measurements are in feet. To convert to meters, multiply by 0.3048.
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Figure 2.~-Drill-hole locations for Area A, Burke County, North Dakota.
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Figure 4.--Drill-hole locations for Area C, Hettinger, Slope,and
Adams Counties, North Dakota.
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Figure 5.~-Drill-hole locations for Area D, Bowman, Billings, Slope, and
Golden Valley Counties, North Dakota.
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Hole No:

NORTH DAKOTA GEOLOGICAL SURVEY

BU-1

Elev.: 2285 ft

Measured:

Lignite beds: 238-248: 400-414; 447-450; 515-522; 619-625, 5

15 £t f 1620 £y,

Date:_8-6=78 State: ND

Map:mo_msgn_@ls_e?_ _S=bz /8 2
Location: T.lﬁ.o_lg’, R..21.W, Sec. 15, Tract:_dcdc

Burke
700 ft

County:
Drilled depth:

Hole size: 4 374 in. Air (] Water[x] Cored: Yes (] No [X

Remarks:
Lithology « Ocophysical logs
Recorded by: —Randall Reichert - Geologist % recorded by: Lechner
Gamma Density
Lithol T.C._2_ Range T.C. —2_ Range 100 cps {Pepth
1ehotogy Recording speedZ.th/min Recording speed 20t/ min 4
= b
Logged depth 698 ft | Logged depth _698 ft é 2
0- 4 Gravel, yellowish-orange,
- L = U e . — 0-0
finerto coarse =T
- 4- 18 Till, vellowish-gray, pebbly S - . —%
- 18-100 Till, dark-medium-gray, > 20 = et
- pebbly =e—— =
100-142 Till, dark-medium—-gray, : :
- pebbly, very sandy =% 40 === =%
-142-144 Gravel, very light -orange, 2= = L 50
_ fine to medium %0 "
144-232 Till, dark-medium-gray, 3 = et } -20
- pebbly, sandy ¥ e =
-232-235 Gravel, very -light orange, = 80 = == =
- fine-to coarse, lignaceous === : : e
-235-240 Till, dark-medium-gray = /00 = == 100
_240-243 Lignite, black - =25 = ==
_243-327 sandstone, greenish-gray, 2 : = =
very fine to fine-grained, 120 =t 3
- silty R= : ! == —a0
=327-341 Siltstone, medium~-gray, ii =: 740 =
- clayey =z : : T 150
- + ri ,60 t + A—t 'g B
- = = e
- == 180 E = =L
- 5 =
- 2005 == 20060
- : : ghﬁ == 220 == = : -
- = == =
- S 2¥0 =
- = == = : 33 250
- === | s
- T : T — t T 2 =T p=
- e 280 = == |
- =2= === |
- 1 300 =— }-300
- : = 320; : = |-
_ =———uus) =————=%—1 -0
- 30 e -
- - e : = 350
10 Sse===ss===—s=h




Hole number—continued

BU-1
-~
Gamma Density Depth
Lithol T.C.2__Range__100 ¢cps| T.C. .2 Range 100 cps o
lthology Recording speed 20_ft/min | Recording speed 20ft/min 8 S
Logged depth___698 ft | Logged depth 698 £t | & =
e = — =
. = e === : S L
341-403 Claystone, medium-gray, == — — =
silty, carbonaceous S8 E= : - + ~
403-408 Lignite, black == === | -120
408-442 Claystone, medium~gray, = yoo = : = L 400
silty, carbonaceous —— = t —— X N
442-444 Lignite, black = =EE==———————=
444-505 Claystone, medium~-gray, e P20 = e
clayey, carbonaceous e —— -
505-507 Lignite, black : o e = |
507-622 Claystone, medium—-gray, === S____‘zr‘—z—‘f L 450
silty = —— % | -140
622-625 Lignite, black 2 =:
625-648 Claystone, medium-gray, = I
silty, carbonaceous -
648-649 Lignite, black - S - |
649-660 Claystone, medium-gray, = — EE= == 500 ‘
silty, carbonaceous I — = i
660-675 Sandstone, medium-gray, = : —
silty, very fine grained :i—; =S40 7 === 160
675-695 Claystone, medium-gray, == = : ' = -
silty 4 = ===K7%F Tt 55 »
695~698 Lignite, black g E: = =% 550
698-700 Sandstone, greenish-gray == = = ?’_:s:
silty, very fine grained {E $¢0 = ==== ===
= ===
: r — -fgo = - —— =
= ‘ =—1| 80
—— 600 = &= -600
‘ﬁi S:Jg t t - :" -
(20 l ==
' ===l == '
= = =659
: = =l —200
=440 -
= =
= == 480 %
=== ' =:
3 7206 == 5.——700
3 Zn==hi] S = 'E_
=== s = = -220
- 750

11




BU-1

Hole number

~100
—250

'ty50
20ft/min
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Resistivi
setting

Sens.

fr/ mingReco

Logged depth _698 £t Togged depth 698 ft

50 MV
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Hole number—continued
" BU-L :

SP Resistivity

Sens. setting_ 50 MV Sens. setting_iQE_
Recording speed 20__ ft/ minRecording speed 2¢ft/min
Logged depth 698 £+ |Logged depth 698 ft

Morors D
eters &'

Feet

» &
"y

T
= v ——
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3 X
’ - -
y
= ¥
x !
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> T
} £
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.
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—
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NI
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:___BU=2 Map: Thompson Lake pgpe: 7-25-78 State: __ND County:_Burke
. N. .
Elev.: 2370 £t Location: T.161 x, R._Q.L\%, Sec._35 , Tract: dced _ Drilled depth: ___740_ft

BSL FEL . . .
Measured: 10 ft FSL,2020ft mwk  Hole size: _4 3/4 in. Air [ ] Water Cored: Yes [ ] No ]

Lignite beds: _402-408; 546-552; 692-700; 704-708

Remarks:
Lithology Geophysical logs
.Y
Recorded by: —__Fred O'Toole , Geologxstx;(’ recorded by: Lechner
Gamma Density
Lithol T.C.2__ Range 100 cps |T.C. _2_ Range 100 cps [Depth
ithology Recording speed 20fmin | Recording speed 20 ft/min g
R d
Logged depth 737 £t | Logged depth _737 £t é ‘2.3
— 0- 8 Sand, dark-gray, pebbly, — ‘ o . RN, S WY
- very fine grained — == —
_ 8- 40 Gra\.rel, orangish-brown, —7 : 20 E= e
medium to coarse = = -‘é_g,; —
~ 40- 60 No samples : : = 2o
- S so = : ===
- ; E A
= =: e 0
- — 6o e ==
= === = -gw
- A—J{% 80 5 S i "A j:g :
- A o) = === 100
— += — LE‘.—
- = 20 , =
- —= = = 40
- E==:= e =
- e SoE==1-150
- _Er_.‘:‘_: I:L = /bo - : . __'_
- =—— :
_ =" =2 ——| ;o0
E===uss== . =%
- — ———1220 ‘ é :
- : —% - t 2"0 'r . ,Ij';_'i_z‘
- pom " A I S - %—-—
- = ==~ 250
- == === 240 jT3+ -80
- =230 - <
- = : A=
- = ﬁ': == 300 —& 300
_ ==== e —
=SS5 , =
- =320 = ==
_ ==—=== =——=5=| -00
- == ‘ : —
L ====% 3 ==
- - : et =350
- == 340 = =l



Hole number—continued
BU-2

Lithology

60-402
402-410

410-414
414~-430

430~432
432-457

457-492
492-528
528-536
536-538
538-541
541-550
550-554
554-570
570-577
577-585
585-587
587-590
590-609
609-630
630-635
635-656
656-660
660-677
677-707
707-711
711-713

713-715
715-740

Till, dark-gray, pebbly,
sandy

Claystone, dark-gray,
silty

Lignite, black
Claystone, medium-gray,
silty

Lignite, black
Siltstone, medium-gray,
clayey

Claystone, light-brown
silty

Sandstone, light- to
medium~-gray, very fine
grained

Claystone, medium-gray
Lignite, black
Siltstone, medium—gray,
sandy

Sandstone, medium-gray
Lignite, black
Claystone, medium—gray,
silty

Siltstone, medium-gray,
clayey

Claystone, light-gray,
silty

Lignite, black
Claystone, light-gray
Sandstone, light-gray,
very fine grained
Claystone, medium—gray,
silty

Siltstone, medium—brown,
clayey, carbonaceous
Sandstone, medium—-gray,
very fine grained
Claystone, medium-gray,
silty

Siltstone, medium-gray;
some clay

Claystone, medium~gray,
silty

Lignite, black
Claystone, medium~-gray
Lignite, black

Claystone, dark—-greenish-

gray, silty

Gamma X Density Depth
T.C.—2_Range 100 cps| T.C. _2__Range 100 c¢ps n
Recording speed 20 ft/min | Recording speed 20f¢/min 3 S
Logged depth__737 £ Logged depth_737 £t | & =
3 - 360t — e e
= ==
=390 —
== = -120
éi == Y00 féz—‘*oo
— = ———=x
=—[3 =
== = =
4;g§§. 450 =
= =—1450
= ' -140
440 =
= = == - -
! 500 3 500
= 520 S——_ ~I60
 5¥0 —
S — )
——— = 550
r%v Séo %
= =
=———RL~ 2
= = szE -180
— ¢o0 =600
== ==
1‘2 F
= G20
= 6o j§§§==
= = %00
= Go=——= ==
i : #:
040 ‘ =
= 720 : =" -220
‘":zii o ‘:‘*

7%0

I - - 1
sy B i e T Famrgak 190



Hole number BU-2

SP Resistivity
Sens. setting 50 MV ___ Sens, setting— 20
Recording speed 20 ft/minRecording speed 22 ft/min
Logged depth _737 £t. [Togged depth_ 737 ft.
Q b ot S R 1T
20 : =
=
4 =3
= =
b0
80
/oo : '
120 :
140 A r 7 ‘E
=
leo e T
T
/%0 5 ; &
200 ===
220 =:
e
290 =
e
260 E5== ‘
2%0 =
300 =% [
320 EEEEE =
3¥o > = :
3 =
- ‘360 3 5

16




Hole number—continued

BU-2
SP Resistivity Depth
Sens. setting_ 50 MV ____ iSens. setting__S_Q_E_. a
Recording speed 20 ft/ minRecording speed 20ft/min | § g
Logged depth _737 ft.  |Logged depth __737 ft.| & 2
- Y= = = |
— = = = — =120
= =
. e _
- —— = 3 _
- "o = fi : ‘x,“ B |
— . - zL — 450 |
- $60 é : | —i40)
- - § -
- ¢ 7 _
== ==
- s60 S = 500
_ .ﬁ‘ - {:1 R
- S0 % === - | -0
- == B
— —
- e ¥ 7 -
- ; ~550
60 ==
7] - == = N
— 64 — —
- dat———— ‘ -
— == .. —~180
- = = _
— éaza — L
— Na=——————-=— C
- i == 650
{ = = ——
- %) =" =200
! 7 T
_ 630 ——= B
~ == R
- 700 = —— 700
- 7%9 _;_4.—__2; = = ~ ~220
_ 7%0 i {; — N
B | == = =
-+ P ~750




Hole No:_BU=3 Map:

NORTH DAKOTA GEOLOGICAL SURVEY

Wobuxn . Date:_08-02/78,,.. ND

County:

Elev.:

Measured: _il_f.L_FSL 141 fimp

. N
__L&ZE_EE.Locatlon T.161 ¥ R.9_1__\$, Sec.

Burke

, Tract:

0 ft

dddd __ Drilled depth: ___36
FEL

Hole size: 4 3/4 in  Air [] Water [X] Cored: Yes [] No [X

ngmte beds: 82-90; 116-122; 158-16l; 1l66-170; 240-242, 5; 322-336
Remarks: e ~ . .
Lithology Geophysical logs
Recorded by: Randall Reichert Geologistﬁ' recorded by: Lechner
Gamma Density
Litholo T.C._2_ Range l.Q_O <ps |T.C. 2__ Range 100_9_3 Pepth
gy Recording speed20. ft/min Recordmg speed 20. ft/min e
Logged depth _360_ft | Logged depth _360 ft é Sﬁ
— 0- 5 Sandstone, yellowish-gray,
_ very fine grained
5- 37 Gravel, yellowish-orange,
- very fine to coarse,
- carbonaceous
- 37- 82 Till, dark-gray, pebbly,
- carbonaceous
82- 89 Lignite, black
~ 89-100 Sandstone, light-greenish-
- gray, very fine grained,
- carbonaceous
~-100-107 Siltstone, medium-gray,
- clayey, carbonaceous
_107-120 Claystone, dark-gray, silty
carbonaceous
T120-122 Lignite, black
~122-155 Claystone, dark-gray, silty
- carbonaceous
~155-156 Lignite, black
_156-165 Claystone, medium-gray,
silty, carbonaceous
—165-169 Lignite, black
-169-172 Claystone, green, silty
- 172-193 Siltstone, green, clayey
-193-194 Lignite, black
194-212 Claystone, medium-gray,
- silty, carbonaceous
= 212-216 Siltstone, light-greenish- .
- gray, clayey, carbonaceous
- 216-220 Claystone, light-gray,
_ . silty, carbonaceous
220-222 Lignite, black
T 222-240 Claystone, light-gray, X
= silty, carbonaceous = ‘,%
— 240-247 Sandstone, greenish-gray, Y ==EmnRE e e
- very fine-grained, carbon- L ———— : ==
- aceous : 300 E = 300
_ 247-260 Claystone, light-gray, <} = <
silty, carbonaceous 2 : i
— 260-280 Sandstone, greenish-gray, —_— 320 — =
- very fine grained E— e == —t00
- 280-300 Claystone, medium-gray, E‘?:jyo =
- silty -';? ! {’: 350
- 18 = p==
B ¥




Hole number—continued

Gamma . Density Depth
- T.C.—2_Range_ 100 ¢cps | T.C._2__Range 100_cps @
Lithology Recording speed 20 ft/min | Recording speed 20ft/min 3 2
Logged depth__360 £t | Logged depth_360 ££ | % =
300-323 Siltstone, greenish-gray, : -
clayey, sandy, carbon- - L
aceous L —120
323-327 Lignite, black
327-344 Claystone, medium~-gray, -400
silty, carbonaceous ~
344-360 Claystone, light-green, , -
silty L
~-450
-140
~500
- =160
-550
. —180
~600
%2300
=700
r -220
750
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Hole number—continued

BU-3

SP

Sens. setting._ 50 MV

30 MV Sens, setting___ 50
Recording speed 20 _ ft/minjRecording speed 20t/ min
Logged depth _360 £t

Resistivity

Logged depth _360 ft

—~650




NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:__BU-4 Map:__Hilde Lake
Elev.: 2400 _ft_Location: T.160 ¥, R.92 %, Sec.

Date: _7=25-78 State: _ NP County:
1, Tract: beee

Drilled depth:

Burke

760 ft

FNL BRel
Measured: _2110 ftE8E, 10_ft FWL, Holesize: 4 3/4 in  Air (] Water Cored: Yes [ ] No (¥

Lignjte beds: _376-380; 416-424; 433-435; 562-566; 598-601; 603-606; 654-659
Remarks:
Lithology Geophysical logs
. X
Recorded by: Fred O'Toole _ Geologlstmi' recorded by: Lechner
Gamma Density
Lichol T.C._2_ Range 100 cps {T.C. _2_ Range 100 cps [Depth
1hology Recording speed&&/min Recording speed 20 ft/min a
Logged depth 760 ft | Logged depth 760 ft i-} g
- 0- 4 sand, yellowish-brown, : R S .0 -0
- c]'.ayey ) —
4- 37 Till, yellowish-brown, = = o
- pebbly, sandy : 20 = E
~ 37- 41 Gravel, yellowish-brown, : %
- sandy, medium to coarse = 40 =
- 41- 80 Till, yellowish-brown, 50
_ pebbly, sandy ‘o —
-2(
- 80 = o
- =i = == 100
- =—t——— 20 é :
- 3 0= e
2 = ~—=——
- SSsE=— , == 150
- —— «_,'; - : /60 - . = —
~ : /80 é’ =
- =< 200 = 2008
- X 220 E
——
- 1T —
- =3 2¥0 — ‘}e
- =——1250
- 260 S——r -8
- — 230 =
- 390 ‘e’ : 300
- 320E= =
- :lr . = :.'5: = =10
- = 30 ‘ =
- ' S : —£=—1350
22 o ‘ : =
- —l . —=ee="3y >



Hole number—continued

T.C.—2_Range_100 cps | T.C._2_Range 100 _cps

Gamma

Density Depth

Lithology Recording speed.z.ﬂ..&/min Recording speed_z..?.ft/min § g-
Logged depth_760 f+ | Logged depth_76Q £% | w2

80-366
366-373

373-375
375-382

382-414
414-418
418-421
421-430
430-431
431-443
443-464

464-466
466-490

490~562

562=570
570=573
573-580
580-596

596-599
599-602
602-606
606-608
608-633
633-650

650-655
655-660

660-684
684-688
688-689
689-695
695-718

718-760

Till, dark-gray, pebbly,
sandy

Sandstone, light-gray,
very fine grained
Lignite, black
Claystone, medium—-gray,
silty

Sandstone, medium-gray,
very fine grained
Claystone, dark-brown,
carbonaceous

Lignite, black
Claystone, medium-gray
Lignite, black
Claystone, medium—-brown
silty

Sandstone, medium—gray,
very fine grained
Lignite, black
Claystone, medium—gray?
some siltstone
Sandstone, medium—-gray,
very fine grained, silty
Claystone, medium-gray
Lignite, black
Claystone, medium-gray
Sandstone, medium—-gray,
very fine grained, silty
Claystone, medium-brown,
silty

Lignite, black
Claystone, medium-gray
Lignite, black
Sandstone, medium~gray,
very fine grained
Claystone, medium=brown,
silty, carbonaceous
Lignite, black
Claystone, medium-brown,
silty

Sandstone, medium~gray,
very fine grained
Claystone, medium-gray
Lignite, black
Claystone, medium—brown

Sandstone, medium~gray,
very fine grained
Claystone, light-gray,
silty

23

-
' == 4%;::
——— 380 F—%_
= — . é‘ —1 —' 20 I
= ==——1-400
;5 r—
== %20 ; |
Essgsiff v ======EE§§§§§§§§1
— ¥ ‘
= > 450
== : = =140
=t #o ==
== =
g - .
— #g0 —
= =
= =
g.'; Soo t-soo
=5 5 ‘ =
2= 20 ZE; —i60
= ==
== SYo —
== 3
== < = 550
— e——
{ Séo ?—:.-
':“ gg- .-180
= =—— 500
= —
=—l2 =
= 4¥0 it ‘
E§E§§£§ ==re59,,
640 -
£? 430 ====;§:t==
7 | .
=== : —=
= 700 =%—— 700
1 £ -
,5; 720 == -220
= :g?é ==§EE%===~
= 740 =
== %§§ 750
F=——7%0 =
D¢ BE= i = =)




BU-4
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Hole number—continued

BU-4
SP Resistivity Depth
Sens. setting_ 20 MV____ Sens. setting___%__ g
Recording speed 20 _ ft/ minRecording speed 20%/min | § £
Logged depth _760 £t __ |Logged depth _760 £t | ™ =
. of — e —
' = — —i20
#00 = ~400
920 == = -
) 5 X - |
#40 ii == .
= ~450 |
%40 g = _ —i40
= -
#20 = _
i;b. I~
5*9 500
520 £ - 160
i -
S¥e : L
i‘ = 550
S0 == = =
380 *!“i :'2= -
=— = - —80
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— —
2 — N
69 — ¥ -
= = 650
o 3 e | "=200
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Hole No:

BU-5

NORTH DAKOTA GEOLOGICAL SURVEY

Map Renn:.e Lake 7-23-78 State: ND

Elev.: ___2.3.3.Q._£LLocatlon T. 161 & R._9.LW Sec. 19 _, Tract:_cbhb  Drilled depth:
Measured: 2600 ft FSL

LLgmtebeds: 297-299; 300-302; 320-323; 377-383; 424-426; 520-524; 626-628

County:

8 tt Bt FWL, Holesize:_4 3/4 in Air [] Water 8] Cored: Yes [] No

Remarks:
Lithology Geophysical logs
Recorded by: Fred O'Toole Geologist e recorded by:
Gamma Density
Litholo T.C.2__Range 100 cps |T.C. _2 Range 100 cps bepth
gy Recording speed 20 ft/min | Recording speed 20 ft/min 4
Logged depth _700 ft+ | Logged depth ___700 ft é 23
-~ 0= 40 Till, yellowish-brown, O 0-0
- pebbly, sandy = ;
40- 84 Till, dark-gray, pebbly, == 20
sandy ==
84— 88 Gravel, orangish-brown, —
- medium to coarse 2 ¥o = s'
- 88-140 Till, yellowish-brown, = = 50
- pebbly, sandy (o =
140-191 Till, dark-gray, pebbly, = = > -2Q
) sandy = == =
— 191-203 Gravel, brown, medium to =S5 80 E=——Fr =
- coarse 2 :
~ 203-298 Till, dark-gray, pebbly, =4 oo E == 100
- sandy : ====c=
_298-302 Lignite, black === 120 — —
302-330 Claystone, medium-gray, ?T-L =
- silty 2= s -40
- l = o E=
= g 150
- : ‘gﬁ_ 160 EE==
- 180
- : 4§ 200 : 205 60
—— = {‘§ '4 ol
- = =220
- : i = 2v0
- —— 250
- T = = 260 -80
- : — 280
- ==§§ e300 5 %’; 300
- =320 = =
- = — - —-100
- ===== 2340 '
- — : 350




Hole number—continued

BU-5
Gamma X Density Depth
Lithol T.C.—2_Range 100 cps | T.C..2___Range 100 cps @
ithology Recording speed 29 ft/min | Recording speed 20ft/min 8 S
Logged depth_700 £t | Logged depth_700 £t | & =
=== 5 3
330-352 Sandstone, medium-gray, = 7
very fine grained ' 380 ée
352-374 Claystone, medium—-gray = 20
374-376 Lignite, black E E
376-422 Claystone, medium—-gray, { a0 == -400
silty = Z
122-427 Claystone, dark-brown, $20 =
carbonaceous ‘E‘%
127-440 giii;tone, medium-gray, é) 440 ;_
440-508  Sandstone, medium-gray, L 40 o
silty, very fine grained ;‘F 0 %
508-511 Lignite, black = =
511-522  Siltstone, light-brown, 80 ==
.. clayey _ f
522-527 Lignite, black z - E
327-541 Claystone, medium-gray, é ° — s00
. silty == X
541-542 Lignite, black j20 ‘é- —i80
342-545 - Claystone, medium—gray —
345-549 . Lignite, black S90 ==
349~560 Claystone, medium—gray, ‘ z _é
T silty S=550
560-622 Sandstone, medium-gray, J%o = =
- . i 7 silty, very fine grained =
522-626 Claystone, dark-gray, _i— 530 ?
silty % :
=3 . —180
526-628 Lignite, black = X
528-635 Claystone, medium~gray ¢oo 2 600
535-700 Sandstone, medium-gray, = ="
very fine grained 1 620 X
- 3 ———————
éye 4
== =
S (40 2800
=(%0 =
= 200 % 700
= 33— 2.2 &
==
— —— — =220
-750
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Hole number—continued

BU-5
SP Resistivity Depth
Sens. setting.__ 50 My Sens. setting___30_____ a
Recording speed _20_ ft/ minRecording speed20ft/min | § 2
Logged depth __700 ft  Logged depth _700 £r | & 2
| 3 ——
-~ 380 = — ~
| =
7 foe = E= 400
. 920 > £ i
: = — I |
- #Es“ = - |
- == = —450 |
B o= = | —i40
- == ‘= |
——
— (o) T -
$3 =3
— S0 =X ]
S == ~500
- & S - |
- s f r. R,
_ 1JY0 == - -
- | = : | ~550
B i
= t
- — ~ |
- 530 |
=z‘ -
- 600 5 , : ~600
- : -
_ 620 = L
- = -
B [
- . ,r ?L ~65Q
- | 660 S = =200
_ 480 = = .
- { == == -
i . T e
- 700 =_—_—=?g 700
- !3: E %— r———
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Hole No:

BU-6

NORTH DAKOTA GEOLOGICAL SURVEY

Map: Rennie .Lake

Elev.: 2065 £t Location: T.l_6_1_§t, R..&L\%, Sec.
Bk REIX .
Measured: 75 ft FSL,127 £t FWL, Hole size: _4 3/4 in. Air [ ] Water (¥

Date:_8-1-78 Siate:

9 ,Tract:

_ND County:

CCCC

Burke
Drilled depth: __ 460 ft
Cored: Yes [ ] No [X]

Lignitebeds:_ 14=-76; 113-119; 202-208; 218-221; 241-250; 274-276,5; 316-318;

395-4Q7
Remarks:
Lithology ves Geophysical logs
Recorded by: Susan_Cook Geologist);? recorded by- Lechner
Gamma Density
Lithol T.C.2_ Range 100 cps |T.C. 2__ Range 100 cps [Depth
frhology Recording speedzo_ft/min Recording speed 20 ft/min . &
Logged depth _d460 f+ | Logged depth _460 ft E g
- 0- 29 Till, brown, sandy, silty, e o O 0-0
- carbonaceous; some gravel = g_ = — :
_ 29- 74 Till, dark-brown, sandy, 1—§$ = 20 g%ﬂ 2
silty; some coal chips : = . :
T 74- 75 Lignite, black and hard e : s
= 75= 97 Claystone, light-gray, : = $0 = : i
- silty, carbonaceous : — : 2 50
_ 97-102 Claystone, light-bluish- .0 =
gray, slightly silty, > -20
- slightly carbonaceous - —
= 102-107 Claystone, gray, very silty| = 30 =
- carbonaceous = =1
-107-117 Claystone, gray, silty, = = 100 = 100
- moderatly carbonaceous ———t% ==
_117-120 Lignite, black Eé‘ —
120-142 Siltstone, grayish-green, =120 1
- clayey, carbonaceous : ;;L =% 40
~ 142-158 Siltstone, gray, very clayey, = 140 =
- carbonaceous -:é',r , t =¢— |50
- 158-162 Claystone, light-gray, = 140 : f%_
silty, carbonaceous e I
~162-165 Siltstone, gray, clayey, = =
- carbonaceous —_——= /180 e
- 165-199 Sandstone, gray, very fine 5 - : ==
- grained, carbonaceous, 4#"_—"?—,“:200 == =60
- slightly clayey _’S_E___ gm‘_
_199-208 Claystone, greenish~gray, ‘ fzzo T : -
very silty, carbonaceous = gx
—208-210 Lignite, black === , =
- 210-215 Claystone, gray, silty, g.aii__izm_ﬂ_—_g——m@—
- carbonaceous = == == ——=-250
_215-217 Lignite, black 260 == _g0o
217-226 Claystone, gray, silty, =
- carbonaceous = —_—
= 226-236 Sandstone, gray, very fine = 280 —<—
- grained, clayey with in- ] =
- durated stringer at 230 ft. = == 340 ————=—-300
_ 236-240 Claystone, dark-gray, :_‘——jggzz ’ ==
slightly silty, very car- : —— ——T
- bonaceous in zones = 320 ‘ E = —00
= 240-241 Lignite s : ———l
— 241-245 Claystone, gray, silty, = 3v0 : s
- very carbonaceous == r =1350
_245-248 Lignite 30 = 340 : :




Hole number—continued

BU-6

Lithology

Gamma
T.C.—2_Range

100 cps

Density Depth
T.C._2_Range 100_cps

Recording speed 20_ft/min | Recording speed 20{t/min

Fect
Mcters

Logged depth___460 ft | Logged depth_460 ft
= =t
248-270 Claystone, greenish-gray, 3 >
silty, carbonaceous = 380 =y
270-272 Sandstone, very fine = = = -120
grained, very clayey, = 00 = 400
carbonaceous % = ——
272-284 Claystone, gray, very =2 = —
silty, carbonaceous % #0 : 3
284-294 sSiltstone, gray, very = ==
clayey, carbonaceous =z ) —
294-295 Lignite, black X =450
295-303 Claystone, gray, slightly = = ol E: -140
to moderately silty, E—C = E
carbonaceous ﬁ Aoyt _‘ui-.w*
303-314 Siltstone, gray, clayey,
carbonaceous o
314-321 Claystone, gray, silty, =500
moderately carbonaceous N
321-322 Lignite
322-325 Claystone, brownish-gray - —18é0
silty, carbonaceous -
325-329 Lignite, black -
329-336 Claystone, gray, silty, 550
. carbonaceous N
336=~363 Siltstone, grayish-green,
- clayey, carbonaceous B
363-374 Claystone, gray, silty, -
carbonaceous L —180
374-406  Sandstone, gray, very 600
fine grained, slightly =
carbonaceous, clayey
406-408 Claystone, brownish-gray, - B
silty, carbonaceous -
408-410 Lignite -
410-413 Sandstone, gray, very —652
fine grained, carbon- | =200
aceous
413-416 Lignite -
416-421 Sandstone, tanish-gray, -
very fine grained, clay- o
ey, carbonaceous - 700
421-431 Claystone, gray, moder- L
ately silty, carbonaceo
431-435 Siltstone, gray, clayey, - —220
slightly sandy, carbon- ~
aceous -
435-460 Sandstone, gray, very L.no

clayey, very fine grained,
carbonaceous

11




Hole number BU-6
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Hole number—continued

BU-6
SP Resistivity Depr.h.}
Sens. setting.__ 50 MV Sens.setting___350_ 4
Recording speed 20__ ft/ minRecording speed 28t/min | § §
Logged depth __460 ft  {Logged depth _460 £t | %= =
380 L%: _
' = — i —i20
= = L
20 E == -
940 > = _ E
—450 |
é0 Z T i —140]
;“ - - — 5:__ -
"‘JI” - — { ~ m’
, ~500
~ -i60
~550
. —180
~600
L

33




Hole No:_BU-7

NORTH DAKOTA GEOLOGICAL SURVEY

Map: Rennie , Lake

Date:

7=23-78 State: ND___

Elev.: 2088 ft
7 &
Measured: 450 ft FSL, 6 ft

ft
FEL

. N. B
Location: T.161 g R.92 W, Sec.

12

, Tract: _ddda
EWE, Holesize: __4 3/4 in.Air

County:Burke
Drilled depth: 500 ft.

J water Cored: Yes (] No[R

Lignite beds: 62-64; 88-90; 155-162; 301-308; 313-315; 454-467;
Remarks:
Lithology Geophysical logs
Recorded by: Fred O'Toole Geologistxe recorded by: Lechner
Gamma Density
- T.C._2_ Rangel00 cps |T.C. 2_ Range 100 cps Depth
Lithology Recording speed 20 ft/min Recording speed 20ft/min . &
Logged depth __500 ft | Logged depth _500 ft E é")
- 0~ 3 sand, yellowish-brown, e sy O e , —0 -0
- pebbly == E = = :
3- 24 Till, yellowish-brown, 2 20 =0
- —x= - T
pebbly, sandy = ! : T —
T 24~ 40 Till, dark-gray, pebbly, : === == = =
- sandy : o =
- 40- 60 sSand, dark-gray, well=sort- = 5; = = = S—{-50
_ ed, very fine grained = =40 , =
60- 61 Lignite, black \ —— -Zor
~ 61- 82 Claystone, light-gray, = = =
- silty === 80 = = , =%
- 82-122 Claystone, medium-gray, e : ‘-*":‘2—\:_
- silty j;_f' ‘ = loo 100
_122-130 siltstone, medium~gray, : q’g —r :
- clayey e e
130-150 Sandstone, medium-gray, j = /20 =
- very fine grained, silty —— S -40
= 150~-156 Lignite, black ==Y =
- 156-165 sSandstone, medium-gray, S - 2=1_(50
- silty E————— —
165-183 (Claystone, medium—gray, = L 160 = ‘._,,—___ ~
- carbonaceous . == : =
= 183-192 Claystone, medium—gray, l = 180 F=
- silty ; ==
- 192-198 Siltstone, medium-gray, S 200 ‘:;::_20560
- sandy e : ==
198-205 Sandstone, medium-gray, = ; : x
- . o 220 —
poorly sorted, very fine == ;
- grained = = 2 —
— 205-220 Claystone, medium-gray and % : 2¢0 : e
- medium-brown, interbedded === S : I=_5s0
_ 220-230 Sandstone, medium-gray = 2 260 ~—+—‘__ 80
230-233 Lignite, black = : =
T 233-238 Claystone, very dark -gray = ==3
— 238-242 Sandstone, dark-gray =3 280 ——
— 242-258 C(Claystone, medium-gray, g‘* : ;E—
- silty == 300 300
_ 258-271 Claystone, brownish-gray, z_ﬁ f—
_ silty = 120 = —
271-295 Sandstone, medium-gray, e : —
- very fine grained = ‘*E" —100
— 295-296 Lignite, black == e
— 296-300 Sandstone, medium-gray, : = : £=| 150
- very fine grained 34 r—— \‘L__‘_.__ﬁ 30 === : =2 =




Hole number—continued

BU-7
Gamma X Density Depth
4l T.C.—2_Rangel00 cps | T.C._2__Range _100 cps »
Lithology Recording speed 20 ft/min | Recording speed 20ft/min g 2
Logged depth___s00 e+ | Logged depth__s00 £+ | & =
300-304 Lignite, black = =
304-307 Claystone, medium~brown = 380 =
307-309 Lignite, black = é’ . -120
309-332 Claystone, dark-gray, g 400 =400
carbonaceous = =
332-340 Claystone, medium-brown, 5?: §
silty : ;I ¥20 ?
340-347 Sandstone, medium-gray = =
347-355 Claystone, medium~-gray, = = $40 s
silty : = = 450
355-360 Claystone, light-yellow-|. — ==
{shogray | e 460 = 140
-gray E =
N ——e e ——— ]
360-375 Claystone, medium-gray, = S : —
silty 4380 Ej;;_
375-379 Claystone, light-brown : - :
379-390 sandstone, medium-gray e E‘f
390-418 Claystone, medium—-gray, AT D7 27 500

'_ siity %ﬁv%@%

418-445  Sandstone, light-gray, — = E - -160
very fine grained »

445-447 Lignite, black L

447-455 Claystone, medium~brown, 550

- carbonaceous
455-456 Lignite, black -
456-460 Claystone, medium-brown, -

: carbonaceous "
460-466 Lignite, black L —180
466-478 Claystone, medium—-gray, _6'00

silty B

478-500 Siltstone, medium—gray,

sandy -
=65
2800
- 700
- =220
-750
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Hole number—continued

BU-7
SP Resistivity Depth
Sens. setting.__S50 MV Sens.setting_____350_ 4
Recording speed 20 _ ft/minRecording speed 20ft/min 8 5
Logged depth __500 £t |Logged depth ___500 ft| & =
— 330 7 £ -
] = - -120
- %00 —400
7 ? = = N
- +20 = : .
] ; .
- 2 450 |
- === _ —i40
wrnat :aé
- ' ~500
- — —i60
7 —550
- —
— ~ —180
- —600
B o
I r
— L
- ~650
B | =200
- ~700
= — —220
- 750

37




Hole No:

BU-8

NORTH DAKOTA GEOLOGICAL SURVEY

Map: Rennie Lake

Date:_7=21-78 State: ND_____
Elev.: .2052_.ﬁt__Locat10n T. 4.61& R._92 W, Sec. 11, Tract:_aaaa  Drilled depth:

County: Burke
460 ft

Measured: __72_ft mg 75 fm Hole size: __4 3/4 in.Air [ ] Water (¥  Cored: Yes [] No
Lignite beds: __52=54; 69-=72; 145-154; 272-280; 290-292; 340-342; 414-428
Remarks:
Lithology Geophysical logs
. Y
Recorded by: —___ Fred 0!Toole - Geologist ¥¥ recorded by: Lechner
Gamma Density !D
Lithol T.C. _Z_RangeJ.DD_.cps. T.C. _2_ Range 100 _cps epth
tHhology Recording speed20. ft/min | Recording speed 20 ft/min 2
by b
Logged depth __460 ft | Logged depth _460 £t é g
- 0= 3 Sand, yellowish-brown, —_— e et O — 0-0
- clayey, pebbly S===sises ———— ===
3- 15 Till, yellowish-brown, —— ]
- St 20 :
pebbly, sandy A : =
T 15- 17 Lignite, black = = =3
- 17- 22 Sand, yellowish-brown, P 40 = =
- medium-grained : = = ﬁ_w
_ 22- 24 Gravel, medium-brown, mediun =
to coarse == T = = T =2
— 24- 36 Sandstone, medium-gray, = e
- pebbly E==== 80 =
- 36- 40 Claystone, light-gray; some e — — ==
- siltstone 5 100 E 2=_00
_ 40~ 52 No samples == ‘%%—
— 52- 55 Lignite, black 120 i >=
55- 69 Sandstone, light-gray, very =
- fine grained Y = —aC
- 69- 71 Lignite, black E 140 =
- 71-113 CI'Laystone, medium-gray, ; : g ————_150
- silty = 160 : ===
113-143 Siltstone, light-gray, —= = — =
- clayey At ‘ = =
~143-145 Lignite, black ==——5/20 =
- 145-147 Claystone, light-gray : == = ==
~-147-153 Lignlte, black ﬁ;‘ 200 = = _{ 2066(
_153-186 Sandstone, medium~gray, ‘3 = =
silty ==——220 : ==
T186-196 Claystone, medium-gray Ee=———— —
—196-210 Siltstone, medium-gray, , =y
- sandy :..——‘—_é:—_—:l‘lo . é—
- 210-220 Claystone, very light -gray, {.‘F—'b j? 250
_ 220-222 Lignite, black t( - 260 4;,}—)
- 222-230 No samples 7 : : = 8
T 230-237 Claystone, medium-gray === = i,,aza-_—-——t‘
- 237-240 Claystone, dark-gray =280 ——————
- 240-253 No San@les :g} : %—
~ 253-258 Siltstone, dark-gray, clay- = =300 =300
- ey =5 =
258-280 Sandstone, medium-gray = 320 =
T 280-283 Lignite, black E == = o
= 283-285 Claystone, medium-gray = : =
-~ 285-290 Lignite, black z‘:S?O z—-—:é—
—290-300 Claystone, dark-brown, T =350
_ carbonaceous, silty 38 Er’ 340 é_




Hole number—continued
BU-8

Gamma ) Density Depth
- T.C.—2_Rangel00 cps | T.C. 2 __Range 100 cps @
Lichology Recording speed 20 ft/min | Recording speed 20ft/min| § &
Logged depth 460 f+ | Logged depth__460 £t | & =
300~ 303 Lignite, black . = - oz : =
303-320 Sandstone, medium—gray == 380 : —F—
320460 No samples = = ~20
=P 400
’E e
‘g__" y,zo s z
= et . - r
= 450
%. déo z —-i40
= 3 ==
~500
re - —i60
/'// =
~580
L ™~
| -180
~600
%2800
700
- =220
750

39
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Hole number—continued

BU-8
SP Resistivity Dede
Sens. setting__ S0 Mz Sens. setting g
Recording speed _20_ft/minRecording speed 20%min | § §
Logged depth __460 £t Logged depth 460 £t | & 2
- 380 = -
. | : — -120
7 |00 ‘ —400
- 420 \g{ — -
== e
7 = = B :
- o B=p = L
- = = 450 |
- Y = =]  —l40
_ BE | =z B
JTJy‘fM
= ! ~500
- i L
= ~ =160
1 ~550
- e
|
- L -i180
- ~600
I —~650
- =200
7 —700
N — -220
i —750

41




Hole No:
Elev.: 2006 ft ILocation: T.161 ¥, R.QZ..\? , Sec.

Measured:

BU-9

NORTH DAKOTA GEOLOGICAL SURVEY

Map: Rennie.Lake

Date:_ 7=18-78g¢ate: ND

N

1 | Tract:

County: Burke

__bbbb _ Drilled depth: _400 ft

FNL FWL . . .
48 ftpotk 63 ft RWK Hole size: _4 3/4 in Air [] Water Cored: Yes [ ] No K]

Lignite beds: _50-59; 113-115; 135-138; 178-185; 202-204; 249-251; 335-347

Remarks:
Litholo Geophysical logs
Recordeg()il by:—_Fred O'Toole Geologistﬁ recogdzd by: ® Lechner
Gamma Density
Litholo T.C._2_Range 100 cps |T.C. _2 Rangel00 cps [Depth
gy Recording speed 20ft/min Recording speed 20ft/min L &
Logged depth __400 f+ | Logged depth __400 ft é g
- 0~ 13 Till, orangish-brown, pebbly, ——re— O e o e 0-0
- sandy ' ;i.! : ———
_ 13- 23 Till, dark-gray, pebbly, ?;‘ 20 :
sandy 3
T 23- 30 Sandstone, orangish-brown, : "}
- fine-grained, cemented = = 40
- 30- 45 Sandstone, medium-gray, : }
_ fine-grained — ¢0
45- 60 Lignite, black =
~ 60- 72 Claystone, medium-gray, T
- silty % 8o
- 72- 73 Lignite, black P @g‘
- 73- 89 C(Claystone, light-gray, silty T 100
_ 89-109 Siltstone, light-gray, ... 3
- clayey - e — 120
109-110 Lignite, black e e
~ 110-114 Claystone, light-brown, ————
- silty ' == /%0
- 114-130 Claystone, light-greenish- ==
- gray 2 o
130-132 Lignite, black e R —
T 132-146 Claystone, medium-brown ===
— 146-147 Lignite, black 130
- 147-155 Claystone, light-brown, :
- silty 200
_ 155-157 Limestone, dark-gray %
_157-177 Claystone, medium-brown, = 220
silty : _—
—177-186 Siltstone, medium-gray, e
- clayey 2¢o
— 186-188 Lignite, black
_ 188-190 Claystone, medium-brown, = f—é 260
carbonaceous
T 190-192 Lignite, black
- 192-200 Claystone, light- to 280 ===
- medium=brown
-~ 200-203 Lignite 300
- 203-220 Claystone, medium—-gray
_ 220-221 Lignite, black Y 320
221-226 Claystone, medium-gray, 3
- silty = .
— 226-236 Claystone, medium-gray ; : 30
— 236-244 Claystone, medium-brown, ——

silty

42

360




Hole number—continued

BU-9

Gamma . Density
T.C.—2_Range_100 cps_| T.C._2 _Range 100_cps

(%]
. St
Lithology Recording speed 20 _ft/min Recording speed 20ft/min E S
Logged depth ___400 £t | Logged depth___ 400 £t & =

—— oo -

. == ' F=
244~246 Lignite, black = = =
246-257 Claystone, medium-brown £ 3% , : %’
257-265 Siltstone, medium-gray, = —= -120

sandy —— Yoo ~400
265-292 Sandstone, light-gray, 52 29 B = 3>
) clayey %&m = ==
292-307 Claystone, medium—-gray — e -
307-326  Siltstone, light-gray, -
clayey o
326~329 Claystone, medium-gray L450
329=-335 Lignite, black . —l40
335~341 Claystone, medium-gray
341-343 Lignite, black B
343-350 Claystone, medium-brown, =
. carbonaceous -
350-377 Claystone, medium-gray 500
377-381 Claystone, very light R
gray
381-387 Claystone, greenish-brown, - —180
carbonaceous -
387-395 Siltstone, light-gray, -
' clayey 550
395-400 Claystone, very light B
e brown
L —180
~-600
%2200
~700
-~ =220
750

43



BU-9

Hole number

F0—0

o]
¥

~50

50
20ft/min

Resistivity

setting
ording speed

D T Y

o)
=
S

[e]
<
|

—50 MV ____ Sens.
ft/ minRec

SP

Sens. setting
Logged depth __ 400 ft  [Logged depth __400 ft

Recording speed20 _

1.V ol s

(o]
0

8
=100

-

~350

—

e —

&
5
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e

7
Y
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#
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.
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o
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229
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00
320
30
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Hole number—continued

BU-9

SP

Resistivity

Sens. setting _50 MV ___ Sens.setting____50____
Recording speed 20 _ft/minRecording speed20 ft/ min

Logged depth

400 ft

|Logged depth _400 ft

45 (45A follows)




NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:__BlI=10 Map:ﬁnn;'.e ‘Lake Date:__8-6-78 State: _ND County: Burke
Elev.:.J.Q_’la_ft_Ll?l:ftion: T.%&, R._al.\?", Sec._6 _, Tract:__hdbh Drilled depth: __380 £t.
Measured: 1400 £t RSk 1388 £#WI, Hole size: _4 3/4 in_ Air (] Water Cored: Yes [ ] No

Lignite beds: -115=117; 119-121: 160-168; 174-176; 223-226; 305-318

Remarks:
Lithology ve Ccophysical logs
Recorded by: Randall Reichert Geologista  recorded by: Lechner
Gamma Density
Litholo T.C._2_Range 100 _cps [T.C. _2 RangelQ0 cps [Depth
gy Recording speed 20ft/min Recording speed 20ft/min . B
Logged depth 380 £t | Logged depth 380 ft é g
~ 0~ 7 Sandstone, olive, very fine T (W= ‘ : 0-0
- grained, silty 7 F
— 7- 9 Siltstone, orange, sandy > (o —— ===
_ 9= 10 siltstone, olive, clayey =
10- 11 Sandstone, olive, very fine == - __f
- to fine-grained = " : *o 1 z:';:—
= 11- 30 Siltstone, medium-gray, = —-50
- clayey === 60 x;_—_~
30-108 Claystone, medium-gray, = , I -2
_ silty ?’i 80 : =
108-110 Siltstone, medium-gray, = = ==
- sandy, carbonaceous === ;% E—
-~ 110-112 Claystone, medium-gray, e 100 = ; 100
- silty > = . \ =T '
~112-115 Siltstone, medium-gray, : § ’ J20 = e =
_ clayey, sandy, carbonaceous s = : e
_115-117 Claystone, medium-gray, Ty = ’ -40
silty, carbonaceous _f_.._;_,_g.;___’i 10 = =
=~ 117-121 Lignite, black = =150
— 121-134 Siltstone, greenish-gray, == = 140 r;__—z’_——_
- clayey, carbonaceous, sandy ‘ - = :
_134-160 Claystone, medium-gray, 3 — 190
silty, carbonaceous — '
< 160-170 Lignite, black == :
- 170-180 Claystone, greenish-gray, = = 200 =
- silty, carbonaceous e ‘
_180-184 Siltstone, greenish-gray, == 220=
_ Clayey, carbonaceous ES
184-207 Claystone, medium~-gray, e
- silty, carbonaceous é;: 2% :
- 207-216 Siltstone, light-gray, = =
- clayey, carbonaceaus —% 2460
_ 216-217 Sandstone, very light gray, =
_ very fine grained, cemented ::Z:L; : 280 =
217-220 Claystone, light-gray, silty S
— 220-223 Lignite, black —
— 223-230 Claystone, medium-gray, = 360
- silty, carbonaceous §—¥
— 230-237 siltstone, light-gray, e 320
_ clayey, carbonaceous : ===
237-248 Claystone, medium~-gray, = ? :
- silty : = 30 =
— 248-257 Sandstone, greenish-gray, 45 A #;7
- very fine grained, silty, == 340
carbonaceous (46 follows)




Hole number—continued

BU-10
Gamma . Density Depth
) T.C.—2_Rangelnd cps | T.C._2__Range 100 cps @
Lithology . feroms . frrmin| © 8
Recording speed 20 _t/min | Recording speed 20{t/min s 3
Logged depth___380 £+ | Logged depth___380 ft =
57-268 Claystone, medium-gray, ——
silty, carbonaceous : E
268-298  Sandstone, greenish-gray, = : -120
very fine to fine-grained ' : = 400
silty, carbonaceous | : - :
298-302 Claystone, dark-medium— o : . ~
gray, silty, carbonaceoud -
302-303 Lignite, black L
303-309 Claystone, medium-gray, L
carbonaceous _ 450
309-315 Lignite, black -140
315-320 Claystone, dark-medium-
gray, sitly, carbonaceous o
320-328 Sandstone, greenish-gray, L
very fine to fine-grained R
328-360 Claystone, greenish~gray, 500
i silty, carbonaceous
360-380 Claystone, light-gray u
- -—160
= "'550
. —180
-600
%2800
- 700
- =220
46 750
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BU-10

Hole number

Depth

L od
Q
]
o4

~—0—0

Resistivity

50
ft/min

setting
rding speed 20

3 gy

S UG N IO R e

lo_L.. _l-LlLa S O S

SP
Sens. setting

—— 50 MV Sens.
_20 ft/minReco

Recording speed

Logged depth __380 ft ‘Logged depth 380 ft

O
0
"
d

11

rs

T
T

100

L1 %0

130

200

220

300

320

47 (47A follows)
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Hole number—continued
BU-10 '

SP
Sens. setting_ 50 M7
Recording speed 20 ft/min
Logged depth _380 ft

Resistivity

Sens.setting______50
Recording speed 24t/ min
Logged depth __380 ft

47A (48 foliows)

= =220

—750




Hole No:_BU=11

NORTH DAKOTA GEOLOGICAL SURVEY

Map: Woburn

Elev.: 1945 ft Location: T.lﬂgi, R.S.ZL_\%, Sec.

Date:

_7-18-78 State: ND

21 | Tract: _baab__ Drilled depth:

Burke
340 ft

County:

FNL XEX
Measured: 190 f+ ¥k, 2180 f#WL, Hole size: 4 _3/4 in. Air 0 water Cored: Yes [ ] No[#

Lignite bedgz 122-125; 187-195; 209-212; 278-280; 319-327
Remarks:
Litholo Geophysical lo
Rec‘ordegg by: —_Ered 0'Toole - Geologist = tecogdzd by: & Lechner
Gamma Density
Lithol T.C.—2_Range 100 cps [T.C. 2 Range 100 cps [Depth
tthology Recording speed 20ft/min | Recording speed 20ft/min e
Logged depth 340 ft | Logged depth __E_Q_fté g
- 0~ 14 Till, orangish-brown, T I3) TR —+-0-0
- pebbly, sandy ) _5—: ———
— 1l4- 16 Gravel, orangish—brown, L= % 20 = -
- medium~grained = 1;2 2=
_ 16~ 25 Till, orangish-brown, e 40 =
pebbly, sandy == —
- 25~ 28 Gravel, yellowish-brown, = = ,i;‘_"f’o
- coarse A 60 =
_ 28~ 44 Till, yellowish-brown, 3 . =
pebbly, sandy = z
~ 44- 92 Till, dark-gray, pebbly, = 4 ; ;
- sandy ;“' —= —
- 92-101 Claystone, medium-gray, 160 3=—-100
- silty —_
— 101-105 Sandstone, medium-gray, : L 120 —— ===
- silty, very fine grained = '
_105-108 sandstone, light-gray, = WO —-4C
very fine grained, cemented ;% — —
- 108-118 Claystone, medium~-gray, = =: =——150
- silty ——— l6o —————— _._f_
_118-120 Lignite, black . ‘ = =
_120-135 Claystone, medium-gray e 180 \f =
135-139 Sandstone, medium—gray, z‘—— ——F
- silty = — ——Q%:-
= 139-151 Claystone, medium~brown, =% 200 - - 200°8¢
- carbonaceous %— = -
— 151-155 sSiltstone, medium-gray, = 220 ==
_ sandy ‘;} == -
155-168 Claystone, medium-brown 240 =
— 168-184 Claystone, medium~gray,with ==_?E= £"‘
- interbedded claystone, ? ' =5~ 250
- medium-brown, carbonaceous == 260 ;_';_ —ac
_ 184~190 Lignite, black = =
_190-200 Claystone, light-to medium- = 280 =
gray e : g;;
~ 200-201 Lignite, black 2% = -
~ 201-207 Claystone, medium-brown, = 300 . £=—-300
- silty ‘:5 =
- 207-216 Sandstone — 320
_ 216-236 Siltstone, medium-gray, ? ‘ﬁ 10
clayey = 1350 : =
~ 236-237 Lignite, black = =4
— 237-272 Claystone, very light gray,| 48 W‘M’T—B”

silty

iy




Hole number—continued

BU-11
Gamma X Density Depth
Lithol T.C.—2_Range_100 cps | T.C._2_Range 100 cps @
1chology Recording speed 20 ft/min | Recording speed 2aft/min 3 S
Logged depth___340 £t | Logged depth_340 ft | &= &
172-282 Sandstone, medium-gray, ~
silty L
282-285 Claystone, medium-gray, L ~120
silty -400
285-313 Claystone, light-greenish
gray and light-gray, i
interbedded -
313-316 Lignite, black L
316-321 Claystone, medium-brown N
321-325 Lignite, black 450
325-327 Claystone, medium-gray —140
327-330 Lignite, black
330-340 Claystone, medium-brown, o
silty L
] -500
7
- =160
- -
; 550
‘ L —180
=600
r
69900
~700
- =220
49 750




Hole number BU-11
SP Resistivity Depth
Sens. setting— 50 MV __ Sens. setting 50 @
Recording speed 20 fy minRecording speed 20ft/min | ¢ &
L 9
Logged depth 340 £t [Logged depth 340 £t |uw =
i A —0—-0
! ==
e B
Jo == ; L
== = 3 ~50
60 =
‘ ;— —=20
- |
80 :: : '[_ ;
: = L
/00 = = ~i00
' 2 = _
3 —7 |
0 —
2 —— "
E— L =40
{#0 I,f — f—
2 5 ~150
o —— -
ﬁ—:}zﬁ L
80 ===" -
== == —- |
== = Lona 60
o 5 7 7200
220 'ﬁ; r— !
210 =S = |
| —— == r
1 = =——+ ~250 |
260 i =5 — —80
. 3 . |
. -
—— = | !
= 2 i
300 = T Fsoo
=% > =
320 — s -
: L —100
r—
L
|
L350

50




Hole number—continued
- BU-11 '

SP
Sens. setting__S0 My
Recording speed 20 ft/min
Logged depth _____340 ft

Resistivity
Sens.setting_____ 50
Recording speec2q ft/ min
Logged depth __340 £t

M I
t g

Feet

I |

50A (51 follows)
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Hole No:__BU=12

NORTH DAKOTA GEOLOGICAL SURVEY

Map: Rennie .Lake

Date:

7-18- 7%tate: ND

County:_Burke

. N K
Elev.:_lQAA_fI__ngitlon: T.162 %, R._92 W, Sec. 24, Tract:aaaa __ Drilled depth: __360 ft.
Measured: 114 £t sy, 33 ft %?8 Hole size: 4_3/4 in. Air (] Water x] Cored: Yes [] No k]
Lignite beds: 17-40; 50-54; 50-62: 68=71: 115-118: 190-201; 312-315; 338-348

Remarks:
Litholo Geophysical logs
Recordegc){ by: Fred O'Toole Geologist'g? recogdZd by: ¥ Lechner
Gamma Density
Licholo T.C._2_ Range 100 cps |T.C. 2 Range 100_cps [Depth
1hology Recording speedZ_Oft/min Recording speed 20 ft/min L &
Logged depth__?’_Go_fP_ Logged depth _360 ft. § g
=~ 0- 6 Sand, grayish-yellow, very o L __+—0-0
- fine grained : :
_ 6= 25 Till, yellowish-gray, 20 —
_ pebbly —
25- 32 Till, dark-gray, pebbly : E"
=~ 32- 35 Claystone, medium-gray, to — e
- silty ' %;f___., 50
— 35- 38 Lignite, black y) e
_ 38 43 sandstone, greenish-gray, = = —20
very fine to fine-grained 30 :
T 43- 50 Claystone, medium-gray & <
~ 50~ 53 Lignite, black = e
- 53=- 55 C(Claystone, dark-medium-gray| = 100 S 100
- silty == ‘ =
- 55- 57 Lignite, black == 120 e
_ 57— 62 Claystone, dark-medium-gray, — : =
N silty ===r= ) = E=— -40
62- 63 Lignite, black == =
- 63- 68 Claystone, greenish-gray, == = 150
- silty F———1 160 %?—
_ 68 70 Lignite, black == — e
70- 80 Siltstone, greenish-gray, x +
~ 80- 95 Claystone, medium-gray, == — —
- silty = 200 ==———— 2000
- 95-110 Siltstone, medium-gray, 2 O ‘ =
- clayey : é —220 X
_110-116 Claystone, medium-gray, — ==
silty : 2¢0 =
—116-120 Lignite, black : =2
-120-132 Sandstone, greenish-gray, ———— 250
- very fine to fine-grained 260 = _
_132-133 Sandstne, greenish-gray, == = %
_ very fine grained, cemented = 290 ==
133-140 Sandstone, greenish-gray, % J =
- very fine grained , ==
- 140-163 Claystone, medium-gray, = X 360 = ‘ £=300
- silty =2 = =
_163-166 Sandstone, greenish—-gray, == 31022—*%’—%—:
- 166168 Linberos, aarkeg =—— = o
- ne, ~-gray i =
~168-192 Claystone, medium-gray, S : 3¢o i
- silty == = =— o0
-192-200 Lignite, black 51 e e =




Hole number—continued

BU~-12
Gamma \ Density Depth
. T.C.—2 Range 100 cps | T.C. 2_ Range 100 cps @
Lichology Recording speed 20_ft/min | Recording speed 20ft/min 3 S
Logged depth___360 £t | Logged depth__360 ft | & =
200-260 Sandstone, greenish-gray,
very fine to fine~grained
260-264 Claystcne, dark-gray,
silty
264-~293 Sandstone, greenish-gray,
very fine grained
293-310 Claystone, light-gray
310~-312 Lignite, black
312-338 Claystone, greenish-gray,
silty
338-340 Lignite, black
340-350 Claystone, medium-gray,
silty
350-355 Lignite, black
355-360 Claystone, medium-gray,
-l silty
e

TP T IYT PO PR




Hole number BU-12

SP Resistivity Depth
Sens. setting 50 MV ____ Sens. setting 50 "
. . . . b
Recording speed20_ ft/minRecording speed 20ft/min | & 8
L L
Logged depth __360 ft |Logged depth_360 ft |w =
(&S] e — ~0-0
20 == i
| = e B
‘#0 : Y= —
T ,@:: =50
60 és‘g:::
S ]*" —-20
- ""' i
30 . .
= L i
% g
loo 2 , =100
120 == ;L
__m N
/$0 — L 7%
~150
160 : -
= oY =7 = T
m I
180 — |
. = r
= -
200 —— 206780
— L !
== T
'220 f' t" d— ;
I == — — |
240 = 3= L
—— £ !
= ~250
260 == ‘«;g? - _aoi
— -
280 = f |
= = T
1300 ==
| = : {:300
= -
0 222 = -
+ = L —loo
o == = L
\s rJ‘ '
= 350 |
360 : - l
3z :
PTaly 7% ___E_M T 13&‘_7__‘___ F




Hole number—continued
BU-12

SP
Sens. setti

—2Q MV Sens. setting

Recording speed 20 ft/ minRecording speed 20ft/min
Logged depth __36Q £t |Logged depth ___360 £t

54

—70C

— =220

—~750




Hole No:

Bl=13

NORTH DAKOTA GEOLOGICAL SURVEY

Elev.: 1952 ft Tocation: T.J-__GAI;, R..&Z_\%, Sec.__14

Map:___Rennie Lake Date: 7=18-78 State: ND

County:__Burke

, Tract: __baaa

2 Drilled depth:

320 ft.

FNL FRIX .
Measured: 105 ft k%x 2630 f#FWi, Hole size: 4 _3/4 in. Air [ ] Water Cored: Yes (] No

Lignite beds: __57-65: 72-74; 121-124; 212-225; 254-256;

very fine to fine-grained

Remarks:
Litholo Geophysical lo
Recordgzl, by: —__ Randall Reichert Geologist:é? recogdgd by: ®  Lechmer
Gamma Density
Litholo T.C._2_Range 100 cps |T.C. _2 Range 100 cps [Depth
gy Recording speed 20 f/min | Recording speed 20 ft/min e
Logged depth.____3@__f_§ Logged depth _320 ft é '26'
=~ 0~ 5 Sand, grayish-yellow, very ? v —0-0
- fine grained = =
- 5 15 Till, yellowish—-gray, % 25 ﬁ:
_ pebbly , 2
15- 18 Gravel, grayish-yellow, f:LnJ. — =
- to coarse = fo é:
- 18- 40 Till, dark-gray, pebbly = —=—+50
— 40- 47 Claystone, medium-gray = L0 : :
i R g e = — =
48- 58 Claystone, medium-gray, = e
- silty =% =
- 58 62 Lignite, black == =
- 62- 68 Claystone, dark-gray, silty =3 100 =—100
- 68~ 71 Lignite, black TS ] ==
-~ 71-108 Claystone, medium-gray, =3 120 : ==
- SiltY - [y mhey
108-112 Sandstone, medium-gray, = = -40
- very fine to fine-grained _— 140 =
- 112-132 Claystone, medium-gray, —— = —=—1-150
_ silty == 160 =
_132-135 Lignite, black e "'21“'
135-150 Siltstone, greenish-gray, 5 r—
- clayey, carbonaceous =3 80 ==
= 150-156 Sandstone, white, very fine X =
- grained, cemented =——— 200 =—=1-20050
- 156-160 Claystone, medium-gray, = ==
- silty = I
160-215 Sandstone, greenish—-gray, == e —
- very fine grained = : = =y
= 215-220 Claystone, medium-gray £ 2%0 :
- 220-221 Lignite, black == ; Z—-250
- 221-222 C(Claystone, mediumgray, ' %;; 240 = _s0
_ silty, carbonaceocus = ==
222-225 Lignite, black = =F:
~ 225-257 Sandstone, greenish-gray, == ==y
- very fine to fine-grained > -
- 257-263 Claystone, greenish-gray, = 300 ——>~300
- silty, carbonaceous = =
_ 263-300 sSiltstone, greenish-gray, — 320 ==
_ clayey, sandy . =0 2= —100
300-320 Sandstone, greenish-gray, | 55 E%%n\,ﬂ@_;!

l -350




Hole number—continued
BU~13

Lithology

Gamma

T.C.—2 _Range_ 100 Cps
Recording speed 20_ft/min

Logged depth 320 £t.

Density
T.C._2_Range 100 cps
Recording speed 20ft/min
Logged depth 320 ft.

Depth

Feet
Mcters

36




Hole number

BU-13

SP Resistivity Depth
Sens. setting_ 50 MV Sens. setting— 50 »
. . . . ]
Recording speed 20 ft/minRecording speed 20ft/min | & &
L W
Logged depth _320 ft [Logged depth 320 ft+ |w =
v e ~0—-0
20 e L
vo === _
| I
| = A ~50
¢0 fé_._‘_ f
= - -20
= L
80 2 .
; = L
> = |
/00 22 ~100
: > L
i =t : .
py=———"— =
|1FO F——= B
' j_;’ == 150
e —
f 1
130 ; L
T : !
= 3 » !
200 ————— 200760
===== L |
220 = é - i
20 = = [
: 5 —Z ?
2260 . i; 5L—-ZBO i
1 + |
| == ~
1250 — L |
| =3 == -
{300 = 3 ~300
| — = :
1320 : | ;
i - 2 — {
‘B3 ‘ -
L sﬁ}’;@'—_——‘—m—‘— = 00
Kfs, 4 = — L
~350

37




Hole number—continued

BU-13
SP Resistivity Depth
Sens. setting__ 50 MU____ Sens.setting___30_ g
Recording speed 20 _ ft/ minRecording speed 20t/min | § £
Logged depth ___320 ft |Logged depth 320 ft| & =
- =20
400
r- 1
450 |
| -140
—500
| L r
~ =160
~ |
B l
~550
B |
~ |
— —180

58




Hole No:_RBIF14 Map:jtﬂ%ﬁe__-;__ Date: 7= 7278 State: ND
Elev.: 1932 ft. Location: T.163 &, R.QZ___\% , Sec._33 , Tract: _bbbb Drilled depth:

NORTH DAKOTA GEOLOGICAL SURVEY

County: Burke
320 ft.

FNL KEK .
Measured:_198 ftwew 30 ft FwL, Hole size: 4 3/4 in Air [ ] Water K] Cored: Yes (] No &

Lignite beds: 178-186; 198-200.5; 315-324

Remarks:
Lithology : ve Ceophysical logs
Recorded by: __Fred O'Toole . Geologist ¥ recorded by: Lechner
Gamma Density
Litholo T.C._2_Rangd00 cps |T.C. —2_ Range 100 cps [Pepth
&y Recording speedZD_f‘/min Recording speed 20 ft/ min 2
Logged depth 320 £ | Logged depth 320 £t |8 g
- 0- 2 Gravel, orangish-brown, = v 0-0
- pebl:gly, sandy, medium- z >
- grained = = 20 -
_ 2= 21 Till, yellowish-brown, : 1 e
pebbly, sandy, gravelly —- ‘ f
- 21- 40 Till, medium-gray, pebbly, = 10
- sandy _ : — —— 50
_ 40- 58 Till, medium-gray, silty £ €0 ==
_ 58- 80 Till, medium-gray, silty, = -2(
sandy, pebbly = =P ==
— 80-148 Gravel, medium-gray, == = 7 —
= coarse gra:l.ned = —7
-148-160 Siltstone, light-gray, 106 $¥ —~100
- clayey = ==
_160-173 Sandstone, light-gray, = 120 ==
_ silty, very fine grained = i ==
173-176 Claystone, mediur-gray, ii Y,
i silty === =
-176-178 Lignite, black ? =150
—178-180 Claystone, medium-brown, 3 )60 =
_ carbaonaceous == ' = == ——
180-186 Lignite, black /8 = =3
T 186-198 Claystone, medium-gray and 0 = ,
- brown, carbonaceous, inter- = = : Lfi
_198-200 Lignite, black = ——— ——— ==
_200-240 Claystone, light-gray, e ===
Sy == —
T 240-250 Claystone, medium-gray, = 240 ==
- silty X =
- 250-308 Claystone, light~gray “—% s——;:g-zso
_308-313 Lignite, black :__=____§5_)_24o ===
_313-320 Claystone, light-brown, ; = 8¢

silty

59




Hole number—continued
BU~-14

Lithology

Gamma

T.C..2—Range 100 cps.-
Recording speed 20 ft/min

Logged depch_320 £t

Density

T.C._2__Range 100 cps|

Recording speed 20ft/min
Logged depth__320 ft

Depth

Fect
Mcters

60

~400




Hole number BU-14

SP Resistivity Depth
Sens. setting 100 MV ____ Sens. setting 30 MV @
Recording speed20 _ ft/minRecording speed 20ft/min | & &

L]
Logged depth 320 £t [Logged depth 320 ft |g =
v e —0-0
20 === _
= i
% — -
| = s
Ye 3
| = [ —-20
| = 5 ,
i 80 = = - ‘
: = == | |
i == : -
! : g——— !
100 — - 100
— — ! |
; = o - 5
20 ‘ —— L |
: |
l 40 ';'7 i_ —-40
== 7= 150
| 160 =% = —
j 1L¥ T !
’ = t
180 == f —~= -
F—t— = g
200 e ——— ! 205769
; - = | 1
‘ } ¢ L |
220 % = i !
= - %
V= — L %
= —— —
‘ I
260 ?L é)z‘ : [ —805{
1280 X - !
! : —
| 300 = == 300
| == = -
320 == -
= S
73’.\77’ -
=350
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Hole number—continued
. BU~14

SP
Sens. setting _100 M7

Resistivity
Sens. setting___ 50 MV

Recording speed 20 _ft/ rnifoecording speed 20t/ min

Logged depth __320 £t

Logged depth __320 ft

o
Meters’g_

Feet

62

— —i20




Hole No:

BU-15

NORTH DAKOTA GEOLOGICAL SURVEY

Map: Beaver Lake

Date: 7=27=78_sgiate: ND _____ County:Burke
Elev.: _1946_£t_.Locanon T. lﬁlx R. QLW Sec. 21, Tract: _bbbc  Drilled depth:

320 ft.

Measured: 1100 £t o0 _40_ft IWL, Hole size: _4.3/4 in. Air [ ] Water X] Cored: Yes [] No

(

Lignite b.eds.._ 62-66; 72-74; 88-94; 106-108; 152-156; 237-248
Remarks:
Lithology Geophysical logs
Recorded by: _Fred Q'TOOle _ Geologist @€ recorded by: Lechner
Gamma Density
Lichol T.C.—2- Range 100 _cps.| T.C. 2 Range 100 cps Pepth
1EhologY Recording speed 20 f/min | Recording speed 20ft/min 4
Logged depth 320 ft. | Logged depth __ 320 ft. 3 g
= 0~ 5 Sard, black, very fine Rl == —: = === 0-0
- grained, organic %:, . e ———
- 5- 17 Till, yellowish-brown, : % = 20 -
- sandy, pebbly = =
_ 17- 57 Till, medium.to dark-gray, = . =
pebbly, sandy 2
-~ 57- 60 Gravel, medium-brown, é; ‘ £r-50
- medium to coarse G——m1 40 =R
_ 60~ 62 Lignite, black == : é_ -20
_ 62- 70 Claystone, medium-gray, ;Er = 20 =
silty ——— —
= 70- 72 Lignite, black = [ =|
= 72- 85 C(Claystone, light-to medium- % 100 : ——-100
- gray ;% : ‘% -
— 85- 89 Lignite, black ————— /20 : 3
. 89-100 Siltstone, medium~gray, = = : ==
- clayey ' z? ” = , = -40
100~-105 Lignite, black z o : = =
= 105-136 Claystone, light-gray, silty Ei—— —————--150
- 136-140 Siltstone, light-gray, ———— 0 =
- clayey = =
_ 140-148 Claystone, very light brown} = 120 >
silty =5 = =
T 148-151 Lignite, black = 3 0
~ 151-159 Sandstone, greenish-gray, == 200 = 200
- very fine grained _E =
— 159-205 Claystone, medium~gray, = 220 =
- silty = ] : =1
205-210 Limestone, light-gray = :
~ 210-221 Siltstone, light-gray, = 240 =
- clayey e =—————1250
- 221-225 Sandstc?ne, light-gray, ?r’ 260 r -80
- very fine grained % =
_ 225-232 Siltstone, medium-gray, ki> 2% ==
clayey = =
~ 232-236 Lignite, black = =
— 236-240 Claystone, medium-gray == 300 =300
— 240-245 Lignite, black = =
_ 245-256 Claystone, medium-gray, m; 320! %
- e = ] - 00
256=260 Siltstone, medium~gray, ‘ ﬁ*‘rﬁw
- clayey — = B
~ 260-273 Sandstone, light-gray, veryl g3 l -350
- fine grained, silty —



Hole number—continued

BU-15
Gamma : Density - Depth
+hol T.C.—2—Range_100 cps | T.C._2__Range 100 cps »
Lithology Recording speed 20 ft/min | Recording speed 20ft/min 8 5
Logged depth__320 £+ | Logged depth__320 £t | & =
273-305 Siltstone, medium~gray, ~
clayey o
305-320 Claystone, very light- L =120
gray - 400
450
-i40
= 500
- —160
B -550
L -180
~600
%2800
-
- 700
- =220
~750

64
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Resistivity
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e

:
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Hole number—continued

BU-15

SP
Sens. setti

Recording speed 20__ ft/ minRecording speed 28t/ min
Logged depth _320 £t.

Resistivity

—S0 My Sens. setting

Logged depth __320 ft.

66




Hole No: _BU~16

NORTH DAKOTA GEOLOGICAL SURVEY

Map: Rennie:Lake

Date: 7=18-78 State:

Elev.: 1999 ft ILocation: T. 162% , R..&l.%, Sec.

34 , Tract:

Caaa

__ND_ County:_Burke

Drilled depth: _400 ft

XK BRI :
Measured: 2620 ft_ FSL,Z_E’O_O__fEFWL, Hole size: 4 3/4 in. Ajr (J water (8  Cored: Yes (] No

Lignice beds; __17-20; 25-28; 96=98; 170-173; 175-179;
T 7 184-189; 229-232; 302-319 =
Remarks:
Lithology Geophysical lo
Recorded by: —Randall Reichert . (ieologistx%?x recoEdZd by: B Lechner
Gamma Density
. T.C._2_Range 100 cPS |T.C. _2 Range 100 cps [Depth
Lithology Recording speed 20 ft/min Recording speed 20 ft/min 4
Logged depth __400 £t | Logged depth 400 ft E ‘28
- 0- 10 Sandstone, light-olive,

10-
- 15—
- 17-
- 20-

15
17
20
23

23-
- 25—

25
37

- 37- 40

40- 65

65— 77

- 77-79
79-120

120-143

- 143-145
- 145-148

T 148-151
~151-158

—158-161
- 161-190

~ 190-195

~ 195-200

- 200-202
- 202-225

T 225-290

—290-300
—300-320

very fine grained
Claystone, olive, silty
Siltstone, orange, clayey
Lignite, black

Claystone, medium-gray,
silty

Lignite, black

Claystone, medium-gray,
carbonaceous

Sandstone, medium-gray,
very fine to fine-grained
Claystone, medium-gray,
silty

Sandstone, medium-gray,
very fine to fine-grained,
carbonaceous

Lignite, black

Claystone, medium-gray,
silty, carbonaceous
Siltstone, medium-gray,
clayey, sandy

Lignite, black

Claystone, greenish-gray,
silty, carbonaceous
Lignite, black

Claystone, medium-dark-gray,
silty

Lignite, black

Sandstone, greenish-gray,
very fine to fine-grained
Claystone, medium-gray,
silty

Claystone, greenish-brown,
silty, carbonaceous
Lignite, black

Sandstone, green, very fine
to fine-grained
Claystone, medium-—-gray,
silty, carbonaceous
Lignite, black

Claystone, greenish-gray,
silty

67




Hole number—continued

68

BU-16
Gamma : Density Depth
Lithol T.C..2__Rangel00 cps | T.C._2__Range 100 cps »
ithology Recording speed 20 _ft/min | Recording speed 20ft/min g 3
Logged depth__400 ft | Logged depth__400 ft | =
i hpdp— Rt o —
2 = =
320-335 Sandstone, greenish- - =— 380 ———
.gray, very fine to —-—::E = .
fine-grained ——_Z‘}_l = =120
335-345 Siltstone, green, 3 $oo %400
- clayey, sandy ——rooct N‘, = ‘
345-360 Sandstone, greenish- = , “17'{‘ : % =2 L 3
gray, very fine to A i
fine-grained, ' -
carbonaceous, silty ~
360-372 Claystone, medium— 450
: gray, silty -140
372-373 Sandstone, white, very R
fine grained, cemented
373-380 Sandstone, medium- B
gray, very fine =
grained ~500
 380-400 Siltstone, light-gray, L
clayey, sandy, - —i{60
carbonaceous B
550
L —-i80
~600
%2200
»
=700
- =220
~750




Hole number BU-16
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Hole number—continued

BU-16
SP Resistivity Depth
Sens. setting__ 50 MV __ Sens. setting____50 g
Recording speed 20_ft/ minRecording speed?0 ft/min | § 3
Logged depth __400 £t  Logged depth 400 ft |w =
- —i20
~400
450 |

70




Hole No:

BlI-17

NORTH DAKOTA GEOLOGICAL SURVEY

Map:_Rennie Lake _ Date: 7=19-78 State:
Elev.: 2050 £t  Tocation: T.J.ﬁ.bg:, R._92.}\!3{, Sec.

3, Tract:

bbbe

_ND

County:
Drilled depth: 460 ft

Burke

FNL .
Measured: 420 ft #sk, iLﬁt_ﬁ{, Hole size: 4 3/4 in. Air []  Water Cored: Yes [ ] No K]
Lq;ﬁu:beds: 24~27; 36-39; 113-122; 142-144; 217-224; 231-234; 281-283; 344-355

Remarks:

Lithology Geophysical lo

Recorded by: _Ered 0'Toole - Geologist%:' recogdZd by: ® Lechner
Gamma Density

Lithology

T.C..2_RangelOO cps

T.C. 2_

L)epth

Rangeloo cps

20

20~ 23

- 23- 26

26~ 32
- 32-
- 37-
- 80- 82
- 82~ 85
- 85-110

37
80

110-112
112-115
- 115-118
~ 118-140
140-141
141-160
160~-166

- 166-188

188-190
190-208

- 208-210
- 210-229

220-230
230-260

= 260~-262
- 262-276

276-277
277-300

~ 300-311

Sand, yellowish-brown, very
fine grained

Till, yellowish-~brown,
pebbly, sandy

Till, dark-gray, pebbly,
sandy

Lignite, dark-brown to
black

Claystone, light-gray,
silty

Lignite, black

Claystone, medium-gray
Lignite, black

Claystone, light-=brown
Claystone, light~gray; some
siltstone

Lignite, black
Claystone, light-brown
Lignite, black
Claystone, medium-gray
Lignite, black
Claystone, medium—-gray
Siltstone, medium-gray,
clayey

Claystone, light-brown,
silty

Limestone, light-gray
Siltstone,medium~-gray,
clayey

Lignite, black
Claystone, medium-gray,
silty

Lignite, black
Claystone, medium-gray,
silty

Limestone, dark-gray
Claystone, medium-brown,
carbonaceous

Lignite, black
Claystone, medium-gray,
silty

Sandstone, medium-gray,

silty

Recording speed 20ft/min | Recording speed 20ft/min 2
460 ft e 3
Logged depth _*°~ - | Logged depth _ 460 ft é 2
e P — 0-0
%} }
== 20 “T"g _
? . -
=¥ ? -
= J-—— =
: - = 60 —— <
_‘A"“_‘-, : = = -2(
—== 80 =N
E= 3
— 100 7 100
e |20 = ==
== : 2= —4C
=140 =
e E 150
e 4O = =
—f———,—:‘rq;‘_—._-—;.
—=—— |80 Bt
= = =
== 200 E= =200 5C
r{— . VR S
§i§ 220 e
§ (‘ _ JLAL__—
————12¢0 }42?:
1: —E {f : 250
______%f‘ 20 ﬂg_T_ -80
= 280 ——
= | ‘ e
==, =
2 320 = =
=——— : = —i0C
. g—l— 340 i ‘%‘j
. : =——"r_350
: == 360 1




Hole number—continued ,

BU-17
Gamma . Density Depth
. T.C._2 Rangeloo cps T.C._2 Range 100 cps @
Lithology Recording speed:20_ft/min | Recording speed 20 ft/min g 2
Logged depth 460 ft - | Logged depth___460 ft | & =
— =
== 380 == =S
311-340 Claystone, medium~ == : £ .
. = I -120
gray, silty == :
340-348 Lignite, black == 10 =400
348-360 Claystone, medium— . = | : - ‘Y
gray == #20 — ==
360-437 Sandstone, medium- = : = =
gray, silty, very ==
fine grained = #o z
437-452 Claystone, light- = = 45014
brown,silty E————— %, =. ~40
452-453 Lignite, black : A= =
453-460 Claystone, light- %:\WW
gray ' = 3 ' I
500
- =180
~580
L -180
’ ~600
%2200
=700
- =220
750

72



BU-17

Hole number
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Hole number—continued

BU-17
SP Resistivity Depthl
Sens. setting 350 MV Sens. setting 2
Recording speed 20_ ft/ minRecording speed20 ft/min | § §
Logged depth _460 £t _ Logged depth 460 £y | = =
— =20
~400
B |
~450 |
N —140
—~500
| L
:
~ —160
-
—550
! o
- —I180
—~600
|
-
L
—~650
| —200
L
—700 |
~ —220|
—750

74




Hole No:_BU-18

NORTH DAKOTA GEOLOGICAL SURVEY

Map: Beaver rLake

Elev.: 2088 ft I ocation: T.lﬁl.lg , R._ﬁ\% ,Sec. 4, Tract:
ERK .
Measured: 2580 ft % 44 ft FWL, Holesize: 4 1/4 in. Air [] Water

Date:_7—20~78 State: ND

cbbb

County:

Burxke

b__ Drilled depth: 480 ft

Cored: Yes (] No K]

Lignite beds: _ 143=150; 254-260; 276-280; 334-336; 398-408
Remarks:
Litholo . Geophysical lo
Recordegg by:_ Randall Reichert Geologist;fs' recogdZd by: __Les.bae_r_______gs -
Gamma Density :
Litholo T.C.2__ Rangel00 cps |T.C. 2 Range 100 cps [Depth
gy Recording speed 20ft/min | Recording speed 20ft/min 4
Logged depth 480 £t | Logged depth 480 ft é g
— 0- 3 sand, yellowish-gray, very - U 0-0
- fine grained 0 = ==
_ 3~ 18 Till, grayish~yellow, pebbly = =
18- 40 Till, dark-gray, pebbly = ?ﬁ e
~ 40- 68 Sandstone, greenish-gray, —% ‘ 1; =
- very fine to fine-grained y : = 40 = ===
- 68- 73 Claystone, medium-gray, =2 = = 5o
. % ———
- Sllty r 60 =
73- 74 Limestone, dark-gray 5 ‘ Z g = -20
- 74- 80 Siltstone, medium-gray, =
- clayey = 2 80 —
- 80- 81 Siltstone, very light brown = =2 o
_ 8l- 97 siltstone, medium-gray, = s,%i = ’( 100
- clayey 3 o
_ 97-100 Claystone, medium-gray, = =
silty =2 120 =
= 100~130 Sandstone, medium-gray, — gi X —-40
- very fine to fine-grained e 140 = =
-~ 130-143 Claystone, medium-gray == s S = 150
_ 143-147 Lignite, black = = /40 24;2
147-188 Claystone, medium-gray, e —— ———
- carbonaceous, silty — =%
—188-190 Lignite, black = /80 =
- 190-203 Claystone, medium-gray, = = =
- silty = 200 r , 12050
_ 203-205 Sandstone, greenish-gray, == + e
_ very fine -grained, cemented 'E: PIN=—= =: |
205-222 Sandstone, greenish-gray, S— : =I===
- very fine to fine-grained § == ==
- 222-253 Claystone, medium-gray, — = 2¥0 ;'::—'-
- silty 3 = ,e0
_ 253-258 Lignite, black = 260 =
258-265 Claystone, medium to dark- £ : ﬁ: = -80
— 265-268 gii}é;tztllitymedimn—gray %—280 "’”_%—
’ ’ X
- clayey == : =
- 268-271 C:!.aystone, medium-gray, = — 300 ! :" 300
- silty, carbonaceous J—=
271-275 Siltstone, medium-gray, = %
- = 320 ==
clayey, carbonaceous = ——
— 275-278 Lignite, black —=——— =—— ~'00
— 278-286 Siltstone, greenish-gray, T 3¢0 =
- clayey c J} — 350
_ 286-287 Sandstone, white, very fine 75 —/—= %0 = i

grained




Hole number—continued

»

BU-18
Gamma Density Depth
Lithel T.C._2 Rangel100 cps | T.C._2  Range 100 cps|
tthology Recording speed__z_lft/min Recording speed_Zth/min g S
Logged depth 480 ft | Logged depth__480 ft | k- =
- 287-289 Sandstone, light-gray, = = T ro
- very fine grained, cemented =S g e
_289-300 Sandstone, greenish-gray, < : = R —120
very fine grained e e e i
T 300-320 Claystone, light-gray == 400 — = 400
-~ 320-331 Siltstone, medium-gray, ;A ::_i_:: - - = hw;
- clayey = 420 = e
_331-334 Claystone, green, silty, - == S
_ carbonaceous e == : 5
_ 334-342 C}aystone, greenish-gray, ““—E 5 4}4 450
silty S =—————— "
~ 342-392 Claystone, medium-gray, == #0 = =
- silty, carbonaceous 53 — {
_392-397 Lignite, black e Jso i__
_397-400 Claystone, medium-to dark- = ATy e
© o gray, silty B bt smfre et
" 400-407 Lignite, black — — — ——=——03500
~407-410 Siltstone, medium-gray, B
- clayey, carbonaceous L —160
- 410-480 Sandstone, greenish-gray, L
_ very fine to fine-grained N
- -550
- . —180
- -600
- -65
i 2800
- —- 700
- - -220
- 750

76




Hole number BU-18
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Hole number—continued

78

BU-18
SP Resistivity Depth
Sens. setting__ 30 MY Sens.setting____ 50 2
. . . . he]
Recording speed 20 f‘?lrmn;Recm:d.).rx.g speed20 ft/ min Bl
Logged depth __4a0 £+  |Logged depth _4s0 £+ | & =
380 = -
= — —i20
$00 e —400
- e — B
420 T _
= 2z - .
440 ’ZE'J ‘g B
== < 450 |
6o ;’ : -{40]
i = ———
= ‘ ;
,S‘i? 7 — -
3 — :
r.,._‘y. : AR —
E = ~500
i |
| - 1
- ~ =60
7 ~
~550
—~ —i80
—800
~65Q
=200
700
— =220
750




Hole No: _BU=19

NORTH DAKOTA GEOLOGICAL SURVEY

Map: Beaver Lake

Date: 7-20-78 State: _Nn___ County:_Burke

Elev.:2355 £+ Location: T.16L¥, R.92 W, Sec. 7, Tract: _dddc___Drilled depth: _720 ft.

Rk FEL
Measured: 100 £t FSL, 1060 ftrwk Hole size: 4 3/4 in. Air (]  water

Cored: Yes [ ] No k]

Lignitebeds;_ 266-268; 288-290; 318-320; 326-330; 401-408; 556-565; 698-708

Remarks:
Litholo Geophysical logs
Recordegc)i, by: —Randall Reichert Geologist >y recoir)dZd by: .___Lachne.t_________g
Gamma Density
Litholo T.C.—2_ Rangel00 cps |T.C. 2 RangelQ0 cPS Depth
&y Recording speed 20ft/min | Recording speed 20ft/min 2
Logged depth _720 ft | Logged depth 720 ft § ‘26’
- 0~ 2 Ssand, very light brownish- == WS 0-0
- gray, very fine grained = = T :
_ 2= 4 Gravel, light-orange, fine ég‘ﬁg 20 B
_ to medium e —_—
4- 27 Till, yellowish-gray, pebbly et § — —— ==
- 27- 29 Gravel, light-orange, fine === {0 — =
- to medium e = T 50
_ 29~ 33 Till, yellowish-gray, pebbly = |
33- 56 Till, dark~-gray, pebbly T D= _% -2
~ 56-120 Till, dark-gray, pebbly Se= e
~120-187 Till, dark-gray, pebbly, = 30 =<
- sandy ‘{
- 187-188 Gravel, very light pink, =: oo BE= _{ =100
- fine to medium e — =
_188-280 Till, dark~-gray, pebbly, * i = 120 =T
sandy S == ! == =5
T 280-293 Claystone, light-greenish- R : == —a
- gray, silty, carbonaceous === Sk: = ! 40 : 'E
- 293-294 Lignite, black = i’ = = ’z{ 150
— 294-297 Claystone, medium-gray, CES==PN = =
_ silty e . o
297-320 Sandstone, greenish-gray, b e Iy
- very fine grained, silty ====———cs ——G—
- 320-~328 Siltstone, medium—gray, —
- clayey —— T 200
_ 328-330 Lignite, black {——
330-345 Claystone, medium-gray, o
-— . —s =220
silty e
— 345-347 Lignite, black ————
- = ——= 240
= =
- : == 260
- =S——— 280
- —_'——"{z = 300
- === 3205
- =3
- T =
- 79 === 300




Hole number—continued

BU-19
Gamma ‘ Density Depth
bl T.C.2__Rangel00 cps | T.C._2__ Range 100 cps %
Lithology Recording speed 20 ft/min | Recording speed 20ft/min B S
Logged depth__720 £+ | Logged depth EZ
-~ 340 _ oy ]
== . ——
47-362 Claystone, medium-gray, == ¥
silty = 380 : %
62-365 Lignite, black — : ‘ = 20
65-390 Claystone, medium-gray, i ‘ : g
silty _— $o0 ——— - 400
90-391 Limestone, dark-gray = ‘ : ?‘
91-396 Claystone, light-gray 420 %-
96-397 Lignite, black —— —
97-402 Claystone, medium-gray, ———— ¢v0 s
silty < : f 450
.02-405 Lignite, black = 140
.05-445 Claystone, medium-gray, > - 40 : 1
silty = :
145-487 Sandstone, light-medium- = 480 : ¥
gray, very fine grained e t:!
87-520 Claystone, greenish-gray, e — So0 = e — 500
silty = : ——
20-550 Sandstone, greenish-gray, £ é
very fine to fine-grained : 2 Sle = === -160
50-556 Lignite, black ——% : ==
56-592 Claystone, medium-gray, — 5¥0 T —,% =N
silty ' irs_t == .
92-594 Lignite, black = . = —
94-612 Claystone, medium-gray, < S¢0 ——————————
silty % ' =
12-720 No samples = SBo = =
= F—| ~—180
=—===000 é‘—soo
— =
o2 620 : ="
——
===14d =
=r=l65
—F 660 e -800
= =
=N : =2
== = 500 = =—=—1 700
Eam = ‘
‘&1_._
#—pzo : : 7 =t ~220
3 VYV :
=




Hole number By-19
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Hole number—continued

BU-19
!

SP Resistivity Dep
Sens. setting___ 50 My ___ Sens.setting_____ S0 4
Recording speed 20 _ ft/ minRecording speed 20ft/min | § g
Logged depth 720 £t  Logged depth _720 ft | & 2

330 E == -

éﬁ :EE ~ —I20

400 — < :%7 - =400

> = -

#20 = = -
fv’%r . i
wo =~ -
= = 450 |

%O EX — —140|

ﬁ" xs -

%eo% x _

— = = -

500 = — ~500

20 : = : } - —i80

S0 =5 —— -

s ——
= T ~550
) = _
: —
580 = N
r
= = L —180
600 = == ~600
) __..E—f ‘t;, = ;—-
620 == = -
" =TS : 2| |
5 — =

R=—: L

. —650

1660 == . =200

l e -

| = = _

690_-‘_.25s= g -

= —— L
o é

720 = : E

219 : 3 I“ -220

Ay === 3 E:—“ ?_::E:E —

=750




Hole No:__BU=20

NORTH DAKOTA GEOLOGICAL SURVEY

Map Beaver Lake

Date: 7-19-78 State: _ND

County Burke

Elev.: ZQSA_fL__Locatlon T. .1_6.2_8 R.92 ¥, Sec._3l_, Tract:_accc__ Drilled depth: _420 ft

Measured:.Z.G.lQ.ﬁNx-}& f&wx Hole size: _4 3/4 in. Air [ ] Water [X] Cored: Yes [ ] No K]
Lignite b‘edsf;* 26=29: 108-116; 145-148; 214-217; 220-224; 228-232; 350-361

Remarks:
Lithology Geophysical logs
Recorded by: —Ered 0'Toole Geologistzziei' recogdZd by: 5 Lechner
Gamma Density
Litholo T.C. 2 Range 100cps T.C. _2 Range 100 cps{Depth
&Y Recording speed 20 ft/min | Recording speed 20ft/min 4
Logged depth 420 ft | Logged depth __ 420 ft é §
= 0~ 2 Ssand, yellowish-brown, = = v m— e . —0-0
- clayey :;,_-—_—_iEE— 1 + 4%%:———-?*—;-—*
- 2= 21 Till, yellowish-brown, == 20 e S==
_ pebbly, sandy = = == ,é_
21- 24 Lignite, black ===t : == : ==
- 24- 59 Claystone, light-gray, some s 40 : ==
- siltstone f ’;k == : 5= 50
— 59- 60 Lignite, black s s0
_ 60- 65 siltstone, light-gray, %‘;;t %iaf -20
sandy X : = =
= 65-101 Sandstone, light-gray, silty, =3 80 ==s
- very fine grained = = — : ===
- 101-111 Lignite, black g;/w — >—|00
-~ 111-122 Siltstone, light-brown, == —
- clayey e |20 e —
_122-123 Limestone, medium-gray =7 : = =
123-140 Claystone, medium-gray, "? = =2 _40
- silty = I#0 = %l—
- 140-142 Lignite, black e =150
— 142-160 Claystone, very light-brown 160 £
_ 160-166 Claystone, medium-brown = = = 3
_ 166-170 Claystone, greenish-gray 0 7
170-193 Claystone, light-brown, %: =
- silty = 3
- 193-198 Claystone, light-gray “'_T'_ZOO 2050
— 198-210 Siltstone, medium-gray, = T : =
- sandy —— — ‘
210-212 Lignite, black =—_14% e —
T 212-222 Claystone, light-brown ] ==
— 222-225 Lignite, black ———’?—2"0 %:
— 225-246 Claystone, light-brown to =280
- gray % 240 = : :.: —-80
_ 246-250 Claystone, medium-to dark- == i ¥
- gray = = 280 ==
250-260 Sandstone, medium-gray ﬁz : = = =5
= 260-272 C(Claystone, medium-gray, — ;L
- silty ————300 = s --300
— 272-290 Siltstone, light-brown to 4 , =i
- gray, clayey ————-—ifz 320 - — ;’E
_ 290-300 Claystone, greenish-gray, = : === 00
silty, carbonaceous € ' - = —
— 300-324 Sandstone, very light -gray, = 340 = = gLf
- very fine grained %H : = L350
— 324-338 Claystone, medium-gray, 83 3é0 s L—%

gilty




Hole number—continued

BU-20
Gamma ‘ Density Depth
e T.C.2_Rangel0oQ cps T.C..2__Range @
Lithology Recording speed20ft/min | Recording speed 20ft/min g 8
Logged depth__420 ft. | Logged depth___420 ft | & =
38-351 Sandstone, medium-gray, ————;?— — = 3
silty, poorly sorted,very = 380 -
fine grained = : —— -[20
51-354 Lignite, black = o S| 400
54-360 Claystone, medium-brown, ‘i $o =N
carbonaceous % ==
60-390 No samples o t =1
90-400 sandstone, light-gray, z Do s — !
poorly sorted, silty, very E%f i —
fine grained L 450
00-420 No samples —140
N ~500
- =160
-550
. —180
-600
-
~65
2300
~- 700
- =220
750

84




Hole number BU-20

1

o
0
1

o
T

Resistivity

20 ft/min

— 50 _

g
rding speed

SP
Sens. setting

ft/minReco

420 ft [Logged depth 420 ft

— 50 MV____ Sens. settin

Recording speed 20_
Logged depth

| IR N IO TR R O DU AU

3
1

—
*

85

60
80
100

120

10

160

180

200

220 E=

240

260

280

|3¢0

380

400




Hole number—continued.

BU-20

SP
Sens. setting_S50 MV

Logged depth _420 £t

Resistivity

Logged depth

Sens.setting_____50
Recording speed 20 ft/ minRecording speed20ft/ min
420 ft




Hole No:

NORTH DAKOTA GEOLOGICAL SURVEY

RBlI=21 Map

KN RBX
Measured: 396 _ft. FsL, 9 ft. FWL,

BQQ er Lake Date: _6-29~=78 State:
Elev.: 2425 ft Location: Tl.@.Li R._93 ¥, Sec. 11, Tract:—_ccch Drilled depth:

Hole size: _4 3/4 in. Air (] Water (x] Cored: Yes [] No

ND

County: Burke

800 ft.

clayey, carbonaceous

360

Lignite b§d§: 166=169; 236-238; 332-334; 407-414; 497-504; 521-523; 613-621;
' 760-770 —
Remarks:
Lithology . Geophysical logs
Recorded by:  Randall Reichert Geologist mx recorded by: Lechner
Gamma Density
Lithology T.C.2_ Range 100 cps. T.C. 2 Rangel00 cps. epth
Recording speed 20 ft/min | Recording speed 20 t/ min| &
Logged depth 798 ft+ | Logged depth 798 é,: %’
= 0- 20 Till, yellowish-gray, pebbly A !—0 -0
- sandy . -
— 20- 70 Till, medium-gray, pebbly . :ZTﬁ D
_ 70- 75 Gravel, yellowish-gray, :
coarse n
- 75- 90 Till, medium~gray, pebbly 40 — - ~
= 90-100 No samples —30
~100-127 Till, medium~gray, pebbly 60 L
127-145 Till, yellow, pebbly -20
T 145-152 Gravel, light-yellow, sandy ~
= 152-163 Till, yellow, pebbly 30 -
—163-165 Lignite, black, silty - -
-165-200 Sandstone, greenish-gray, /0D 100
- very fine grained, silty -
- 200-206 Claystone, medium-gray, -
_ silty 120
206-210 Claystone, greenish-gray, T —40
- silty 140 -
—210-213 Siltstone, greenish-gray, 150
- clayey, sandy 140
_213-228 Claystone, medium~-gray, [_
silty 1 B
T 228-235 Lignite, black 1130 o
~ 235-248 C(Claystone, greenish-gray, -
- silty 200 -20080
. 248-257 Siltstone, greenish-gray, l
- clayey
257-259 Sandstone, greenish-gray, 220 E
T 259-272 Claystone, medium~gray, %
- clayey, carbonaceous 240 ~-
- 272-288 sandstone, greenish-gray, -250
- v<'ary fine gral{led 248 ~ —80
_ 288-297 Siltstone, medium—-gray
sandy -
= 297-302 Claystone, medium-gray, 280 =
- silty -
— 302-308 Siltstone, greenish-gray, 300 ~-300
- clayey, sandy L
_ 308-320 Claystone, medium-gray, L
silty 320 —ioc
~ 320-330 Claystone, greenish-gray, ~
- silty, carbonaceous 3% —
— 330-337 Siltstone, greenish-gray, e -350




Hole number—continued

BU-21
Gamma . Density Depth
- T.C..2__Rangel00 cps | T.C._2 Range 100 cpsg »
Lithology Recording speed 20 ft/min | Recording speed 20ft/min E S
Logged depth 798 ft. | Logged depth_798 ft. | & =
22 .
37-341 Claystone, medium—gray, B
silty 3%0 -
41-353 Claystone, light-gray, . ‘ L —-120
silty ’ dor -400
53-382 Siltstone, greenish-gray,
clayey i
82-397 Siltsteone, greenish-gray, y2c B
sandy -
97-400 Siltstone, light-greenish- $ R L
gray, clayey L 450
00-406 Claystone, medium-gray, "y —-140
silty e ,
06-412 Lignite, black ™
12-422 siltstone, greenish-gray, 480 -
clayey -
22-426 Claystone, medium-gray, Soe L 500
silty i
26-438 Siltstone, medium~gray,
38-440 Siltstone, medium-gray, i -
clayey . ?Ivyo L
40-800 No samples 550
Sée -
. S36 L
- —180
S éOO _600
620 -
640 =
~65
o 2300
680 -
700 - 700
720 r =220
7¥0 -
- 750
760




Hole number BU-21

Sp
Sens. setting 50 M7

Recording speed 20 ft/min
Logged depth _798 ft.

Sens.

Resistivit

setting

Recording speed 20 ft/min
Logged depth 798 ft.

20—

40 -

60

g0

100

zo

140

160

180

230

300

320

3¢0

360

330

89




Hole number—continued

BU-21
SP Resistivity Depth
Sens. secting 30 MV Sens. setting_ 5Q ohms a
Recording speed 20 _ ft/ minRecording speed20 ft/min ] 2
Logged depth _798 £t  |Logged depth __798 ft | %= =
<
?
330 s .
i
o . —i20
o | = = 400
“40 3 o
—~450 |
%0 | —i40
$80 -
500 % 500
s20 160
40 -
~550
o B
530 N
— =180
boo —600
¢70 -
Lo R
~650
vy, | =200
680 -
700 ~700
720 -~ - -220
7%0 -
—7S0
%0
796




NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: __BU=22 Map: cOlumbus SE Date:_6-39-785tate: Np__ County: Burke
Elev.: 2350 £t Location: T.16L ¥, R._93 W, Sec. 5, Tract: __cbcb _ Drilled depth: 720 £t

Measured:_lZAQ_ﬁ:%E‘,&fLFWL, Hole size: 4 3/4 in. Air [] Water(Xx] Cored: Yes [] No K]
Lignite bpd-‘g:_ 298-306; 381-386; 508-515; 550-553; 625-629; 637-640

Remarks:
Lithology Geophysical logs
Recorded by: Ered O'Toole . Geologlstm recorded by: Lechner

Gamma Density

T.C.—2 Range 100 cps | T.C. 2 Rangel00 cps Depth
Recording speed 20 ft/min | Recording speed 20 ft/min

Logged depth _720 £t | Logged depth 720 ft

Lithology

Feet
Meters

- 0- 30 Till, yellowish-brown,
- pebbly, sandy
30- 62 Gravel, yellowish-gray,
coarse grained
~ 62~ 66 Till, yellowish-gray, sandy
- pebbly
- 66= 90 Till, greenish-gray, sandy,
pebbly
90-108 Till, gray, sandy, pebbly
= 108-125 Gravel, brownish-gray,
- coarse grained, poorly
- sorted
~ 125-147 Till, yellowish-orange,
sandy, very pebbly
147-193 Till, light-brown, sandy,
pebbly
— 193-200 Gravel, yellowish-gray,
coarse grained
— 200-215 Till, yellowish~brown,
sandy, some pebbles
215-250 Till, greenish-gray, sandy,
pebbly
= 250-255 Gravel, greenish-gray,
- coarse grained
- 255-260 Claystone, light-gray,
silty
260-265 Siltstone, light-brown,
sandy, clayey
— 265-270 Siltstone, yellow-brown,
- sandy
- 270-295 sSandstone, light-brown,
very fine grained
295-300 Lignite, black, sandy
300~312 Siltstone, light-yellow,
- sandy
~ 312-320 Claystone, medium-gray,
- silty
320-325 Siltstone, light-gray,
sandy
325-329 Lignite, black, silty
= 329-337 Claystone, medium-gray,
- silty
- 337-342 Siltstone, light-gray, —
- sandy 91




Hole number—continued

BU-22

Lithology

Gamma Density

T.C._2_RangelQ0 cps | T.C._2__ Range 100 cps
Recording speed 20 ft/min | Recording speed 20 ft/min

342-355
355~360
360-368
368-375
375-380

380-385
385-388

388-403
403-406
406-420

420~-424
424-427

427-435

435-440
440-450
450-453
453-460
460-470

470-475

475-480
480-483
483-490
490-505
505-508

508-510
510-515

Sandstone, light=-gray,
sandy

Claystone, medium-gray,
sandy

Sandstone, medium-gray,
very fine grained
Sandstone, light-gray,
fine grained

Claystone, light=-gray,
silty

Lignite, black
Sandstone, yellow-brown,
medium~grained
Sandstone, light-gray,
fine grained

Claystone, light=-gray,
silty

Sandstone, light-gray,
very fine grained
Lignite, black, clayey
Claystone, medium-gray,
silty

Sandstone, medium-gray,
some pebbles, very fine
grained

Sandstone, bright-green,
very fine grained
Siltstone, light-brown,
sandy

Sandstone, bright-green,
very fine grained
Sandstone, light-gray,
very fine grained
Siltstone, greenish-gray
clayey

Claystone, light-brown -
and interbedded grsen,
sandy
Siltstone,
sandy
Claystone, light-green,
silty

Siltstone, light-brown,
sandy

Sandstone, greenish-gray
very fine grained
Lignite, black, clayey
Claystone, light-gray
Lignite, black

light-brown,

Logged depth_ZZD_.fJ:T Logged depth 720 ft.
e =360 = e gy




Hole number BU-22

SP
Sens. setting 50 MV

Recording speed 20 ft/min
Logged depth ___720 £t

Resistivity
Sens. setting — 30
Recording speed20_ft/min

Logged depth 720 ft
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_ inued
Hole nurggs scontinue

SP

Sens. setting___50 MU____ Sens. setting

Resistivity

Recording speed 20 ft/minRecording speed20 ft/min

Logged depth 720 £+ Logged depth__720 ft

— 50

330 .—"; e "T.’."'._—.Tr' —_—

Yoo ———=

S¥o

Jéo

o - =

— =180
—600

=750




Hole No:

BU-23

NORTH DAKOTA GEOLOGICAL SURVEY

Map: Columbus SE

Elev.: _2_3.9.0__f.t.__Locatlon T. lﬁl_x R._Q_w Sec.

Date: 6-30-78 State:

ND
11  Tract: aaab

County:__Burke

Drilled depth:

760 ft

Measured:.3_4_2_f_t-_.8818, _é_f_t.m, Hole size: 4 3/4 in. Air [ ] Water ] Cored: Yes [] No (¥

Lignite beds: _337-344; 408-414; 467-470; 539-547; 569-572; 683-686; 703-706
Remarks: '
Lithology _ ve Ceophysical logs
Recorded by: __Randall Reichert Geologist mx recorrded by: Lechner
Gamma Density lD
Litholo T.C.—2— Range 100-cps- T.C. _2_ Range 100 _cps {Pepth
! gy Recording speed20. ft/min | Recording speed 20 ft/min 2
Logged depth 760 ft | Logged depth _760 ft é 25
- 0~ 15 Till, grayish-yellow, o ~0 -0
- pebbly - =
— 15- 40 Till, yellowish-gray, 20 |
_ pebbly 5 N
40-105 Till, medium-dark-gray, 1 -
- pebbly ¢0 =
- 105-107 Gravel, light-yellow, —~50
— coarse 60 -
_ 107-220 Till, medium-dark-gray, -2
pebbly s B
220-252 gand, yellowish-brown, B
- . . . -
very fine-to fine-grained
-~ 252-254 Gravel, light-yellow, /00 100
- coarse to fine =
-~ 254-263 Till, dark-gray, pebbly 120 -
_ 263-272 sSiltstone, dark-medium-gray : »
- clayey : L -4
272-279 Claystone, dark-gray, silty /$0
= 279-307 Gravel, light-yellow —150
" = 307-331 siltstone, medium—-gray, 160 -
- clayey -
_ 331-335 Lignite, black 180 L
_ 335-340 Claystone, medium-gray,
silty, carboniferous ; " 6
~ 340-345 Lignite, black 1200 ~200
- ’ 220 e
- 1240 -
- ~250
- 260 — -8
- 3¢5 =300
- g
- 220 -
- . —I10
- 3¥0 —
- - L350
- 95 1360 -




Hole number—continued
BU-23

Lithology

T.C.2_RangelQ0 cps | T.C.
Recording speed 20_ft/min | Recording speed 20ft/min

Logged depth._.lﬁ.Q._ﬁL Logged depth_EQ_fI_

345-357

357-370

370-380

380~-405

405-407

407-410
410-421

421-426
426-432

432-433
433-446

446-454
454~-462
462-464
464-484
484-488
488-496
496-497

497-498
498-500

500~-516

516-517

517-520

520-532

532-534
534-540

540-546
546-564

Siltstone, medium-gray,
silty, carboniferous
Sandstone, greenish-gray,
very fine grained
Siltstone, greenish-gray,
sandy

Sandstone, greenish-gray,
very fine to fine~grained
silty

Siltstone, medium—-gray,
clayey

Lignite, black
Siltstone, greenish-gray,
clayey

Lignite, black

Siltstone, medium-gray,
clayey

Limestone, medium—-gray
Siltstone, greenish-gray|
carbonaceous

Claystone, medium~gray,
carbonaceous

Siltstone, greenish-gray,
clayey

Lignite, black
Siltstone, green, clayey
Siltstone, olive, sandy
Siltstone, medium-gray,
clayey

Sandstone, greenish-gray,

cemented

Claystone, white
Siltstone, greenish-gray,
clayey

Claystone, medium—-gray,
silty, carbonaceous
Sandstone, greenish-gray,
very fine grained .
Siltstone, medium-gray,
clayey

Sandstone, greenish-gray,
very fine to fine-grained
Lignite, black
Sandstone, greenish-gray,
very fine to fine-graineg

1

|

L,

Lignite, black
Claystone, medium, silty
carboniferous

96

Gamma

360

280

+6 0

" 3/1

So0

Densi:y

Range 100 cps

Depth

Fccet
Mcters

~400

% :-Izo'
A

{———‘""-‘ po
~450
5
—erm T } -
D
500
-
{ - —i60

j ~-580

l@(’f

o"/

-700

- =220

E?SO

e oot




Hole number—continued

BU-23
Gamma : Density Depth
) T.C..2_Rangel00 cps | T.C._2 RangelQ0 cps o
Lithology Recording speed 20 ft/min Recording speed 20ft/min g S
Logged depth__760 £t | Logged depth____760 f4 =

564-565
565-600

600-607

607-608

608-610

610-625

625-632

632-637

637-647

647-663

663-688

688-689
689-703

703-705

705-760

Lignite, black

Claystone, medium-gray,
silty, carboniferous
Sandstone, medium-gray,
very fine to fine-grained
Sandstone, white, cemented
fine to very fine-grained
Sandstone, medium~brown,
very fine grained, silty
Sandstone, greenish-gray,
very fine to fine-grained
Sandstone, light-green,
very fine to fine-grained
cemented

Siltstone, yellowish-
brown, clayey

Siltstone, medium-gray,
clayey

Sandstone, medium-gray,
silty

Siltstone, medium-gray,
clayey, carboniferous
Lignite, black

Siltstone, medium-gray,
clayey

Sandstone, greenish-gray,
very fine to fine-grained
Siltstone, medium-gray,
clayey

1,

97

450
-140

750




NORTH DANVUTA GEOLOGIVAL SURVEY

Hole No: Map: - = Date: State: County:
Elev..___ Location: T.__S, R.___W, Sec. , Tract: _Drilled depth:
Measured: FSL, FWL, Holesize:_ Air [J Water (] Cored: Yes [J No[J
Lignite beds:
Remarks: —
Lithology Geophysical logs
Recorded by: ‘ : Geologist No recorded by:
Gamma Density
. T.C.—_ Range T.C. Range {Depth
Lithology Recording speed _ fYmin | Recording speed — f/min . 5
Loggeddepth | Loggeddepth E 23
- -0-0
- 50
- -  -20
- ) ~100
- —150
: B
- 250
- — -80
- ~300
- 98




Hole number Bu-23

SP Resistivity Depth
Sens. setting 50 My Sens. setting— 50 @
Recording speed 20 ft/minRecording speed 20ft/min | & 3
Logged depth 760 £t [Logged depth 760 ftim =
- ~0—0
20 e -
~50
-20
~100
L
L
L
i -40
~150
|
!
-
~205760

99

T
o
1 o
8

T T
W
o
(o]

T




Hole number—continued

BU-23
SP Resistivicy Depth
Sens. setting___S0 Mv____ Sens.setting_____ S50 &
Recording speed 20 ft/ minRecording speed 20ft/min 8 3
Loggc}odepth 760 ft |Logged depth 760 ft | & =
380 L
— —i20
400 ~400
420 L
440 B '
~450 |
4460 _ —ie0
40 -
Soa - - =500
320 - -160
S¥o -
~550
560 - _
580 -
— =180
600 —600
620 =
6¥0 L
—8650
660 | =200
680 R
700 700
720 - 220
72¢0 -
~750

760

B2l

0 Tee
78




NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: _Ru-24 Map:_ﬁgly.h?bﬁ_sl‘l__ Date: 7.g=78_State: _Nnp ____ County:__Burke
Elev.: 2090 ft _ Location: T.162 g, R._S.l\%, Sec. 29, Tract:_ccdd _ Drilled depth: __460 ft.

XK KBK
Measured:__102 £t FSL, 1200 Fwi, Hole size:4_3/4 in._ Air [ ] Water (X] Cored: Yes (] No

Lgyﬁxebeds: 73=-76;. 110-116; 168-170; 251-258; 371-373; 385-388

Remarks:

Lithology Geophysical logs

Recorded by: _____Randall Reichert - Geologist 3% recorded by: Lechner
Gamma Density

T.C._2_Range 100 cps |T.C. 2 Range 100 cps [Depth
Recording speed 20ft/min | Recording speed 20ft/min

Logged depth _460 f+ | Logged depth ___460 ft

Lithology

Feet
Meters

- 0- 5 sand, grayish-brown, very
- fine grained
5- 7 Ssand, grayish-brown, very
fine grained, pebbly

7- 20 Till, yellowish-gray, pebblj
= 20~ 46 Sandstone, medium-gray, very
- fine to fine-grained, silty
- carbonaceous

46- 55 Lignite, black

~ 55- 63 Siltstone, medium-gray,
- clayey
— 63- 65 Claystone, medium—-gray,
- silty

— 65- 73 sandstone, medium-gray, very
- fine grained, silty
73- 76 Lignite, black
76- 82 Siltstone, light-medium-
gray, sandy
— 82- 83 sSiltstone, light-grown,
- cemented
83-100 sSiltstone, light-medium-
gray, clayey
100-106 Claystone, greenish-gray,
- silty
- 106-116- Lignite, black
_ 1ll6~-134 Siltstone, light-greenish-
_ gray, clayey, carbonaceous
134-147 Claystone, medium-gray,
- silty
— 147-152 Siltstone, medium-gray,
- clayey
_ 152-153 Sandstone, medium-gray,

_ very fine grained, cemented
153-165 Sandstone, greenish-gray,
very fine grained, carbona—
- ceous ’

- 165-167 Lignite, black
- 167-177 Siltstone, light~greenish-
_ gray, clayey

177-178 Siltstone, brown, carbon-
- \ceous
— 178-188 Siltstone, light-greenish-
- gray, clayey
_ 188-202 Claystone, light-green,

silty, carbonaceous




Hole number—continued

BU-24
Gamma : Density Depth
) T.C..2_Range 100 ¢cps | T.C._2 Range 100 cps "
Lithology . fe/s - - &
Recording speed 20 _ft/min | Recording speed 20ft/min S 5
Logged depth__460 ft. | Logged depth_460 ft. | & =
- e e T L -
202-203 Claystone, white T o i "‘=;§i‘-
203-220 Claystone, medium-gray, - KT % ) S N R S
silty, carbonaceous [ =
220-221 Claystone, white L » _*ooiz;__
221-223 Lignite, black b
223-225 Siltstone, medium-gray, ?T'“'
clayey - 20 = -
225-240 Sandstone, greenish-gray, e
very fine grained o e -
240-241 Siltstone, very light i . P '
brown; partially cemented
241-248 sSandstone, medium-gray, - ‘¢GS§"“ -
very fine grained ;X'mc}"/t”‘- gr.i,nM ocpeforc et |
248-253 Lignite, black O mekt 9 . i
253-257 sSandstone, greenish-gray, |
) very fine grained
257-261 Siltstone, light-greenishf 500
gray, clayey, carbonaceoug ’ -
261-262 Lignite, black L —160
262-278 Siltstone, greenish-gray, L
sandy, clayey, carbona- i
ceous '
278-280 Claystone, medium-greenish- 550
gray, silty, carbonaceous =
280-284 Lignite, black -
284-310 Siltstone, medium-gray, L
clayey, carbonaceous L —180
310-332 Ssandstone, greenish-gray, :
very fine grained 600
332-340 Claystone, medium-gray, -
silty, carbonaceous -
340-341 Lignite, black -
341-360 Claystone, medium-gray, i
silty, carbonaceous
360-366 Siltstone, greenish-gray, 'ﬁﬁgoo
clayey i~
366-368 Lignite, black o
368-372 Claystone, olive, silty, L
carbonaceous L
372-375 Lignite, black
375-383 Claystone, medium-gray, - 700
silty, carbonaceous "
383-387 Lignite, black - —-220
387-438 C(Claystone, greenish-gray, L
silty, carbonaceous i
438-439 Claystone, white
439-451 Claystone, medium-gray, ) - 750
silty S
451-453 Limestone, dark-gray 102

453-460 Siltstone, medium—gray,
' clayey




Hole number py-24

SP
Sens. setting 50 MV

Recording speed _20 ft/min
Logged depth __460 £t

Sens. setting

Resistivity

50

Recording speed 20ft/min
Logged depth __460 ft_
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Hole number—continued

BU-24
SP Resistivity Depth
Sens. setting__S50 My ____ Sens. setting. g
Recording speed 20, ft/ min/Recording speed 20ft/min | § §
Logged depth _460 £+ {Logged depth _4g0 £ | % =
R YR e = — -i20
#o ‘ A e ~400
B i
#20 - :
|
4 ¥0 _ !
~450 |
$60 —i40|
314 B
‘:r.l,ﬂ -
—500
— =160
e
~550
— =—1i80
~600
—650
| —200
—700
- =220
v "'750

104




Hole No:_BU-25

NORTH DAKOTA GEOLOGICAL SURVEY

Map: Columbus SE

Date: 7-6-78

Elev.: _2Q15_£t_Locanon T. lé__& R._93W, Sec._28 , Tract: _chhc___ Drilled depth:

Measured: 1056 £t FSL

Lignite beds:

6 ftFWL, Hole size: _4 3/4 in. Air (] Water [x]
44-53; 106-115; 164-166; 190-192;5; 229-237; 270—273 374-376;

State: ND __ County:_Burke

420 ft

Cored: Yes [] No K]

378-380; 383-387

Remarks:
Lithology ve, Ceophysical logs
Recorded by: _Randall Reichert Geologista recorded by: ___Lechner
Gamma Density
Li TC.2- RangeJ.Q.Q__cps. T.C. 2 Range 100 cps [Depth
ithology Recordi d20ft . o -
ecording speed 20'/min | Recording speed 20/ min e
Logged depth _420 ft | Logged depth 420 ft é’ 23
- 0~ 3 sand, yellowish-brown, very
- fine grained
3~ 20 Till, yellowish-gray, pebbly
~ 20~ 27 Sandstone, medium-gray, very
- fine to fine-grained, silty
- 27- 42 Siltstone, medium-gray,
- sandy
_ 42- 50 Lignite, black
50~ 60 Siltstone, medium-gray,
- clayey, sandy
- 60—~ 70 Claystone, medium-gray,
- silty
-~ 70~ 77 Siltstone, medium-gray,
- clayey
_ 77- 78 Lignite, black
78- 80 Siltstone, medium-gray,
- clayey
= 80- 82 Lignite, black
—~ 82- 88 Siltstone, medium-gray,
_ clayey, sandy
88~ 90 Sandstone, very light gray,
- very fine grained; partially
- cemented
—~ 90~ 98 Sandstone, medium-gray, very
- fine grained
98-101 Claystone, medium-dark-gray)}
silty
T 101-111 Lignite, black
—111-126 Siltstone, medium-gray,
- clayey
~ 126-133 (Claystone, medium-gray,
_ silty
133-153 Siltstone, medium-gray,
- clayey
— 153-155 Sandstone, white, very fine
- grained, cemented
— 155-160 Sandstone, light-gray, very
- fine grained
160-170 Siltstone, light-medium-
- gray, clayey
— 170-174 Siltstone, brown, carbon-
- aceous
-~ 174-175 Lignite, black -
_175-179 Claystone, green, silty, 105

carbonaceous




Hole number—continued

- BU-25
Gamma i Density Depth
, T.C.—2_Rangel00 cps | T.C._2 Range 100 cps @
Lithology Recording speed 20 ft/min | Recording speed 20ft/min 3 S
Logged depth_420 £+ Logged depth._42.0_fr._‘ & =
179-187 Sandstone, greenish-~gray, =
very fine grained ——
187-188 Lignite, black ) = = =
188-193 siltstone, olive, carbona+$ .. .. ==t ' 1400
rceous, clayey S 51
193-197 siltstone, brown, carbonat - B
“ceous =
197-207 Siltstone, olive, clayey, E?:ﬁisbiﬁ?biﬁf"“égﬂ'
sandy R -1
207-210 Claystone, olive, silty T 450
210-212 Lignite, black -140
212-220 Siltstone, green, clayey,
carbonaceous
220-225 Sandstone, green, very
fine grained -
225-229 Lignite, black L500
229-230 Claystone, green, silty, R
: carbonaceous
230-234 Lignite, black § - —i60
234-240 Siltstone, greenish-gray, -
clayey, sandy o
240-242 Lignite, black 550
242-267 Siltstone, greenish-gray,
clayey, carbonaceous B
267-269 Lignite, black B
269-290 Siltstone, greenish-gray, -
clayey, sandy L —180
290-332 Sandstone, greenish-gray, 600
very fine grained L
332-335 Siltstone, greenish-gray,
sandy B
335-340 Claystone, medium—-gray, -
silty L
340-348 Sandstone, medium-greenish- &5
gray, very fine grained —goo
348-357 Siltstone, light-green,
clayey, sandy B
357-367 Sandstone, medium-gray, =
very fine grained o
367-371 Lignite, black - 700
371-382 Claystone, medium-gray, B
silty, carbonaceous
382-388 Lignite, black - —220
388-393 Claystone, light-green, -
silty -
393-414 sSiltstone, light-green, 750
clayey
414-420 Claystone, medium-gray,

silty, carbonaceous




Hole number gy.o5g

SP
Sens. setting 50 MV

Recording speed 20 ft/min|
Logged depth __420 ft

Resistivity
Sens. setting — 50
Recording speed20_ft/min

Logged depth ___420 ft
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Hole number—continued

BU-25

SP
Sens. setting.

Recording speed 20 _ ft/
420 ft

Logged depth

— S0 MV Sens. setting 30
minRecording speed%Q_Zt_/tm’n

420 ft

Resistivity

Logged depth




NORTH DAKOTA GEOLOGICAL SURVEY (

Hole No: BU-26 Map:__Beaver :Lake Date: _7=7-78 State: __ND County:_Burke
. N
Elev.: 2018 ft TLocation: T.162 &, R.23 \%, Sec._27 , Tract: _bbbb _ Drilled depth: __400 ft

FNL RRKk . .
Measured: _20 £t FR$X 92 ft FWL, Hole size:_4 3/4 in Air (] water
Ijgnkebpdgi 76-78; 146-153; 197-199; 268-270; 272-275; 285-288

Cored: Yes [ ] No [ 3

sandy

Remarks:
Lithology Geophysical logs
Recorded by: _Fred 0'Toole Geologist 3 recorded by: Lechner
Gamma Density
L T.C._2 Range 100 cps |T.C. 2 Range 100 cps [Depth
ithology Recordi 420 f/mi . oo "
ecording speed 20*/min | Recording speed 20/ min . &
Logged depth 400 ft | Logged depth __400 ft rij ‘é‘)
- 0~ 15 Till, yellowish-brown, pebbly,
- sandy
_ 15- 21 Lignite, black
21- 62 Claystone, light-gray,
- silty
- 62- 76 Siltstone, light-gray,
- clayey
_ 76~ 77 Lignite, black
77- 82 Claystone, light-gray
~ 82- 88 C(Claystone, medium~brown,
- silty
- 88- 90 Claystone, light-gray
-~ 90- 93 Claystone, greenish-gray
— 93-100 Claystone, medium-gray;y
- interbedded with green and
brown claystone
T 100-120 Claystone, light-gray
— 120-142 Claystone, medium-gray,
- silty
. 142-150 Lignite, black
150-158 Claystone, medium-gray
T 158-160 Siltstone, light-gray
T 160-185 Claystone, light-gray, silty
~ 185-223 Claystone, medium-gray,
- carbonaceous
_ 223-240 Siltstone, medium-gray,
clayey
T 240-247 Sandstone, medium-gray,
- very fine grained, silty
- 247-260 Claystone, medium-gray,
- silty
_ 260-268 Lignite, black
268-280 Claystone, medium-gray,
- silty
— 280-283 Lignite, black
— 283-297 Claystone, medium-gray
- 297-302 Claystone, light-gray,
- silty
—_ 302-320 Siltstone, light-gray,
clayey
— 320-334 Sandstone, light-gray,
- silty
— 334-350 Siltstone, light-gray, -




Hole number—continued

BU-26
Gamma _ Density 'Depth
ol T.C.—2_Range_100 cps | T.C._2__ Range 100 cps @
Lithology Recording speed 20 ft/min | Recording speed 20ft/min g 8
Logged depth__400 £t | Logged depth___400 ft | & =
— Ty
350-400  Claystone, light-gray, g‘ e e m e S D
carbonaceous 380 - :
L o
900 ;- ;
100 :/ TC AN .Y / N
| 0735—1}1 7;.3,1‘ Ty /aTe vo mfH]

110 .

L -180
-600

~700

- —220

-750



Hole number pgy-2¢

SP Resistivity Depth
Sens. setting 50 My [Sens. setting 50 1,
Recording speed 20 ft/min Recording speed 20ft/min | & &
L
Logged depth __400 ft [Logged depth___400 ft m S
- v . —0—0
- 20 L
- 0 ~ L
-~ 50
4 60 - - 20
- - - — [ |
- | |
4 80— e - L
i S o L !
- 100 ~100
|
- )20 e IE—-
] T —40
- o - L
- :—ISO
. 160 = —
|
. 130 -
- -
4 200 ~2069)
: !
- 220 i 3
_ _
N 240 _ }
- —250 |
. 260 —  —80]
4 2 - |
{ i
~ 300 FZ\OO
7 T o
- 320 - - |
- fk_ —-100
- 340 :._..
- -350
— 360 y—-
380 }—
00
?'jr"” gty [2) Fuso. i

111



Hole number—continued

BU-26
SP Resistivity Depth|
Sens. setting 50 My Sens.setting___s5q a
Recording speed 20 _ ft/ minRecording speed 20ft/ min ] s
Logged depth 400 ft |Logged depth _ 400 ft | & =
— —i20
~400
-
—450 |
B —140|
i _
| 500
~ —i60
C
~550
—180

112

-~200




Hole No:

BU-27

NORTH DAKOTA GEOLOGICAL SURVEY

Map: Stame__g

Date: 7-7-78 _State: ND______

Elev.:_1936 f+ Location: T. J.ﬁZ.:, R.93 ¥, Sec._2 ,Tract:_daad__ Drilled depth:

County Burke
300 ft

Measured._leZ_ftB?bf 60 ft M Hole size: 4 3/4 in. Air [ ] Water [x] Cored: Yes (] No X]

Lignite beds: ___85-89; 180-183; 185-187; 189-191; 279-281

Remarks:

Lithology Geophysical logs

Recorded by: —_Ered 0'Toole - Geologist x% recorded by: Lechner
Gamma Density

Lithology

T.C. _;L.Range;UMLJQmi
Recording speed 20 ft/min

Logged depth _300 £t

T.C. 2 Range 109_cps [Pepth
Recording speed 20 ft/min
Logged depth __300 ft

Feet
Meters

0- 20

20~ 23
23-
25-
30-
31-
46-

25
30
31
46
49

49-
56-
58~
73—

56
58
73
77
//
80
85

77~
80~
85-

—

90-100

100-112
= 112-131

- 131-146

T 146-171

—171-173
_ 173-176
_176-180

180-185
~ 185-192
- 192-195
_ 195-200
_ 200-211

— 211-220

— 220-236
—~ 236-243

90 -

Till, yellowish-brown,
pebbly, sandy

Gravel, yellowish-brown,
coarse

Lignite, black
Claystone, light-gray, siltg
Lignite, black

Claystone, medium-gray
Claystone, dark-gray, car-
bonaceous

Claystone, medium-brown
Lignite, black

Claystone, light-gray
Siltstone, light-gray,
clayey

Claystone, light-gray, siltj
Lignite, black
Claystone, medium-gray,

silty

Siltstone, medium=-gray,
clayey

Claystone, medium-brown
Claystone, light-gray,
silty

Siltstone, medium-gray,
clayey

Sandstone, medium-gray,
very fine grained
Claystone, medium-brown,
silty

Lignite, black
Claystone, medium—-gray
Lignite, black
Claystone, medium-gray
Siltstone, light-brown,
clayey
Claystone,
Siltstone,
clayey
Claystone,
silty
Claystone,
Sandstone,

light-brown
light-gray,

light-brown,

light-gray
medium-gray,

clayey

~,

/oo
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Hole number—continued
BU-27

Gamma

. T.C. 2 Range_100 cps_
Lithology Recording speed 20 ftymin

Logged depth__300 f+

Density
T.C._2 Range 100 cps
Recording speed 20ft/min

Logged depth_300 £t

Depth

Feet
Mcters

43-246

46-300

Claystone, light-gray,
silty
Sandstone, light-gray

114

~400

-500

- —160

L ~-120




Hole number gy-57

SP Resistivity- Depth
Sens. setting 50 MV Sens, setting 20 "
Recording speed 20_ ft/minRecording speed 20ft/min

Logged depth __300 ft |Logged depth 300 ft
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Hole number—continued

BU-27
SP | Resistiviry Depth}
Sens. setting..30 MV _____ Sens. setting g
Recording speed 20 _ft/minRecording spee /min | § §
Logged depth 300 f+  Logged depth ___300 £r| & =
— —~ =i20
7 —~400
- S
;
- —450 |
i | -140
- _
m ! ~500
- | -
l +
7 | ~ =60
- —550
- ' r
B !
- - |
- - =180
= ~600
7 -
m ~650
- | =200
— 700
7 ~ —220
- ~750

116




NORTH DAKOTA GEOLOGICAL SURVEY |

Hole No:_Bu=28 Map: _S_tamp_ei__ Date: 7-7-78 State: _ND ___ County:_Burke
Elev.: _19.3_Q_f;t__Locanon T.163 & R._93W, Sec._26 , Tract:__cccc  Drilled depth: __300 ft.

Measured: 120 ft FSL 30 ft FWL, Hole size: 4 3/4 in. Air [J Waterx] Cored: Yes [] No
Lgnuebedm 142-145; 157-160; 162-165; 253-255

Remarks:
Lithology Geophysical lo
Recorded by: — Ered Q'Toole : _ Geologist =% recorded by: giLe.chner________
Gamma Density
Lithology T.C._2_ Range 100 cps |T.C. 2 Rangel00 cpa [Depth

Recording speed 20 ft/min | Recording speed 20ft/min
Logged depth _300 ft | Logged depth _300 ft E

Meters

- 0- 25 Till, yellowish-brown,
pebbly, sandy
25- 80 Till, medium~-gray, pebbly,
sandy
~ 80- 82 Gravel, medium-gray
- 82-120 Till, medium-gray, pebbly,
- sandy
120~132 Siltstone, light-gray,
clayey
= 132-151 Claystone, medium-gray,
- silty
-~ 151-154 Lignite, black
- 154-156 Claystone, light-gray
156~158 Lignite, black
158-160 Claystone, medium-gray
160-162 Lignite, black
— 162-180 Claystone, light-gray,
- silty
— 180-192 siltstone, light-gray,
clayey
192-200 Claystone, medium-gray,
silty
— 200-204 Claystone, greenish-gray,
- silty
~ 204-221 Siltstone, medium-gray,
clayey, carbonaceous
221~250 Claystone, light-gray
250-252 Lignite, black
— 252-260 Claystone, medium-gray,
- silty
260-261 Lignite, black
261-273 Claystone, light-greenish-
gray, silty, carbonaceous
~ 273-275 Lignite, black
— 275-300 Claystone, medium~gray,
- silty, carbonaceous

- a7



Hole number—continued

BU-28

Lithology

Gamma

Logged depth

T.C.2__RangelQ0 cps
Recording speed 20 ft/min

300 ft .

Density Depth

T.C. _2_Range 100 cps|
Recording speed 20ft/min

Logged depth__300 ft.

Fect
Mcters




Hole number

BU-28

SP

Sens. setting 50 MU
Recording speed 20 ft/min
Logged depth __300 £t

Resistivity

Sens. setting 50
Recording speed 20ft/min
Logged depth 300 ft
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Hole number—continued
BU=~28 '

SP

Sens. setting
Recording speed 20 _ ft/min;
Logged depth __300 ft

00 Mz ___

Resistivity

Sens. setting
Recording speed -2-';%/ min

Logged depth _300 £t

Mowrsd
eters S‘

Feet

120

—~ =—i20

—450 |
—i40




NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:__RB1=29

Map: __S._._P_e

Date: 7=7=78 __ State:

_ND____ County:
Elev.: _19_3.0_fL.e_Locanon T. J.E.’i.x R.93 %, Sec._2 , Tract:__addd Drilled depth:

Burke
340 ft.

Measured._ZAD_O_.ﬁtmbs __lB_fJ;m Hole size: _4 3/4 in Air [] Water[x] Cored: Yes [] No [3

Lignite beds: ___73=75; 189-200
Remarks:
Lithology ves Geophysical logs
Recorded by: —_Fred Q'Toole Geologistsm recordedby: ___ Techner
Gamma Density
Litholo T.C.2_ Range 100 cps |T.C. 2 Rangel00 cps [Depth
gy Recording speed 20 ft/min Recording speed 20 ft/min 2
Logged depth _340 ft | Logged depth ___340 ft ;ﬁ ‘28
- 0~ 15 Till, yellowish-brown, . ....F0-0
- sandy, pebbly o Zieosils
_ 15- 20 No samples 20 . = R
20- 27 Till, yellowish-brown, | L ¢ : L B
- sandy, pebbly ' - -
- 27- 30 Lignite, black —_— — 40 -
- 30~ 42 Claystone, light-bluish-gray,
_ carbonaceous " e l2 40
42~ 56 Claystone, medium-~gray, -20]
- silty .
— 56— 66 Siltstone, medium~-gray, -80 ———
- clayey
- 66~ 68 sSandstone, medium-gray; e TS 160 — — 100
- numerous shell fragments, - - :
- very fine grained
68- 70 Lignite, black - 120
~ 70- 95 Claystone, light-gray, - -40
= silty --— 140
— 95-101 Claystone, medium-gray 150
_ 101-115 sSiltstone, light-gray, LD —m
sandy
T 115-116 Lignite, black
- 116-120 Claystone, light-brown, 180 - -
- silty
- 120-121 Lignite, black -—.200 20560
_ 121-140 Claystone, medium~gray,
silty
T 140-162 Claystone, medium~gray, --220
- silty - -
- 162-165 Limestone, light-gray 240
- 165-180 Siltstone, light-gray, | 250
- clayey ) -
180-185 Claystone, light-gray, : 260 —80
- carbonaceous -
— 185-186 Lignite, black — 280 -
~ 186-188 Claystone, light-gray -
~ 188-190 Lignite, black . _300- -300
— 190-192 Claystone, light-gray
_ 192-195 Lignite, black _ 320
195-196 Claystone, light-gray
- 196-197 Lignite, black —100
— 197-204 Claystone, medium—brown, ;3‘#0 . -
- silty = Te 1BRY I90tps f2TC Rombt
_ 204-225 Claystone, light-gray, 121 13"”‘?:’1%’1 3y # r</ ) 350

silty



Hole number—continued

BU-29

Gamma , Density Depth
) T.C.—2_Range_100 cps-| T.C._2_Range 100 cps »
Lithology Recording speed 20 ft/min | Recording speed 20ft/min B g
Logged depth__340 ft | Logged depth___340 ft [ ™ =
25-227 Lignite, black -
27-240 Claystone, light-gray, -
silty - =120
40-241 Lignite, black 400
41-247 Claystone, light-gray, B
silty L
47-250 Claystone, medium-brown, -
carbonaceous, silty o
50-277 Sandstone, light-gray, N
very fine grained 450
77-282 Sandstone, medium-gray, —140
cemented, very fine -
grained L
82-302 Siltstone, light-brown, L
sandy n
02-308 Claystone, medium-gray, 500
silty
08-311 Lignite, black B
11-320 Claystone, light-brown, - —160
silty, carbonaceous L
20-340 No samples L
-550
L —180
-600
P
-6
ESOO
-
=700
F =220
750




Hole number BU-29

SP
Sens. setti

Recording speed _20 ft/min

—AQ My

Resistivity
gens. setting—_ 5Q
ecording speed_EQ&/min

Logged depth __340 f+ |Logged depth 340 ft+_

Depth

Feet
Meters
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Hole number—continued
BU-29 '

SP

Resistivity

Sens. setting_50 my_____ Sens. setting__ En
Recording speed 20__ ft/ minjRecording speed 20ft/min
Logged depth 340 £t  Logged depth 340 £t

124




NORTH DAKOTA GEOLOGICAL SURVEY (

Hole No:___BU=30 Map:___Columbus % Date: _7=9-78 State: _ND _ County:_Burke
Elev.: 1917 £t Location: T.163¥, R.24 W, Sec. 13, Tract:_daad _ Drilled depth: ___ 300 ft.

RRX FEL . . .
Measured: 2006 ftFSL, 15 £t pwE Hole size: _4 3/4 in. Air (] Water Cored: Yes [ ] No [H
Ijgnhebeds: 241-243; 281-284; 292-297

Remarks:
Lithology Geophysical logs
Recorded by: Fred Q'Toole Geologist stx recorded by: ___Lechner .
Gamma Density
Lithol T.C..2__ Range 100 cps |T.C. _2 Rangel00 cps h)epth
ithology Recording speed 20ft/min | Recording speed 20ft/min . B
Logged depth 300 ft | Logged depth 300 ft. é %
= 0- 20 Till, orangish~brown, sandy,
- pebbly
— 20- 30 Gravel, yellowish-~brown,
_ coarse
30-107 Till, dark-gray, pebbly,
- sandy
~107-115 Gravel, medium-gray, sandy
-115-120 7Till, dark-gray, pebbly
_120-131 Gravel, medium-gray, coarse
131-135 Till, dark-gray, pebbly,
- sandy
T 135-160 Gravel, medium-gray, coarse
- 160~225 Till, dark-gray, pebbly,
- sandy
— 225-242 Claystone, light-gray,
_ silty
_ 242-245 Lignite, black
245-265 Claystone, light-gray; in-
- terbedded siltstone:-
— 265~-273 Claystone, light-~brown,
- silty
_ 273-276 Lignite, black
276~-280 Claystone, light-to medium-
- brown, silty, carbonaceous
— 280-282 Lignite, black
- 282-283 Claystone stringer, medium-
- gray
283-285 Lignite, black
T 285-288 Claystone, light-to medium—
- brown
— 288-293 Lignite, black
- 293-300 Claystone, light-brown,

silty

125




Hole number—continued
BU-30

Lithology

Gamma

T.C.——2_RangelQ0 cps
Recording speed_zo_ftlmin

Logged depth__300 ft

Density Depth
T.C._2_Range 100 cps
Recording speed 20ft/min

Logged depth___300 ft

Feet
Mecters

126

- =220

750




Hole number By-30

SP Resistivity
Sens. setting 50 MU Sens, setting— 50
Recording speed 20 ft/minRecording speed 20ft/min

Logged depth __300 £+ _ [Logged depth 300 £t
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Hole number—continued

BU-30

SP

Sens. setting
Recording speed 20 _ ft/min
Logged depth _300 f£

~SQM7

Resistivity

Sens. setting_s50
Recording speed20ft/min
Logged depth _300 ft

128




Hole No:_Bii-31

NUNRIN UARKNVIA bEULULGILAL OURVY L

Map:_Columbus

Elev.: _lS.ZZ__ﬁ:__Locatxon T. lﬁg R. 93 w Sec.__31, Tract: _bbbb _ Drilled depth:

Date:_7-9~78 State:

ND

County:_Burke
300 ft

Measured: lS_f_t_m 24 ft FWL Hole size:4 3/4 in. Air [ ] Water X] Cored: Yes (] No (X
64-68; 93-99; 182-185; 189-194

Lignite bpdg{

Remarks:

Lithology

Recorded by:

Fred O'Toocle

Geologistx’;?

Geophysical logs

recorded by:  techner

Lithology

T.C.2__ Range
Recording speed 20 ft/min

Logged depth __300 £t

Gamma

J_Qo_cp&

Density

T.C. 2__ Range 100 cps
Recording speed 20 ft/min

Logged depth __300 ft

Depth

Feet
Meters

22
58

58-
66— 90
- 90- 96
-~ 96-100
_100—107

66

—107-117
=117-122
-122-131

- 131-142

~142-153

-153-162

_162-176
176-179

- 179-182
- 182-185
_185-192
_192-200

200-205
—205-210

- 210-222

 222-235
235-295
- 295-300

-

Till, yellowish-brown,
pebbly, sandy

Till, medium-gray, pebbly,
sandy

Lignite, black

Claystone, light-gray, silty
Lignite, black
Claystone, light-gray
Siltstone, light-gray,
clayey
Claystone,
Claystone,
Siltstone,
clayey
Claystone,
silty
Siltstone,
sandy
Claystone,
silty
Claystone, medium—gray
Claystone, medium-brown,
carbonaceous

Lignite, black
Claystone, medium-gray
Lignite, black
Claystone, light-gray
Claystone, light-brown
Claystone, light-gray,
silty

Claystone, light-brown,
slightly carbonaceous
Claystone, light-gray

light-brown
medium-gray
light-gray,
medium-gray,

light-gray,

light-brown,

Claystone, light-gray, silty

Siltstone, medium-gray,
clayey

129
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Hole number—continued
BU-31

Lithology

Gamma )
T.C.__2 Range 100 cps
Recording speed 29 ft/min
Logged depth__300 £+ -

Density lDepth
T.C. _2_Range

Recording speedlﬂft/ min
Logged depth___300 £+

Fect
Mecters

130

750



Hole number BU-31

SP

Resistivity

Sens. setting 50 MV Sens. setting . 50
Recording speed 20 ft/min Recording speed 20ft/min
Logged depth 300 ft _ [Logged depth__300 f+

131
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Hole number—continued

BU-31
SP Resistivity Depth|

Sens. setting._ 50 MV Sens.setting_ 30 | - &

Recording speed 20 _ ft/minRecording speeszﬁ'/ min | § &

Logged depth __300 ft  [Logged depth __300 fr | = =
— - =120
. ~400
| -
— = ~450 |
- | | -0
- i "
- i -
- ! ~500
- | - !
B ~ —i60
-] —550

l

- | B
- ~—600
- L
7 —650
— . —200
I —700
] -220
- -
J e
T —~750
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Hole No:_BU=31 C  Map: Columbus
Elev.: 1922 ft

NORTH DAKOTA GEOLOGICAL SURVEY l

Locatlon T. 15_3_8 R. 93 93W Sec._31__, Tract:

Date: 7-26=78 State:

CounQu Burke
—bbbb _ Drilled depth: __98 ft.

Measured: _90 ft EIX Zﬁt_FWL, Hole size: _4_3/4 in. Air []  Water Cored: Yes [ No (]
Lignite beds:

Remarks:
Lithology Geophysical logs
Recorded by: - Geologist Ne recorded by:
Gamma Density
Lithl T.C.2_ Range 100 ops | T.C. 2 Range 100 cps Depth
1hotogy Recording speed 20 ft/min | Recording speed 20t/ min L 8
Logged depth__95 ft | Logged depth __95 ft E 23
- No samples
- -0
- —150
- —
- —-250
- — -—-80
- =
- 300
- B
— -
- . —I100
- - 350
- 133 [




Hole number—continued

BU=31C
Gamma : Density Depth
) T.C.—2_Range. 100 cps | T.C.__2_Range 100 cps a
Lithology Recording speed 29 ft/min | Recording speed 20ft/min g 2
Loggeddepth_95 £t | Logged depth__95 £t | & =
- =120
No samples 400
-450
-i40
~500
e - —160
4 -550
/'/'/, B
L. —i80
600
2800
~700
- =220
750

134




Hole No:_RBl=~32

NORTH DAKOTA GEOLOGICAL SURVEY

Map:_Columbus SE __ Date: 71278 State:

_ND___ County:

Burke

Elev.: 2010 ft _ Location: T.L5_2_§, R.%__\%, Sec..12 _, Tract:___cbaa _ Drilled depth: 400 ft

Measured: 2400: .

KNK KBIX
FSL, L00Oft FWL, Hole size: 4_3/4 in. Air (] Water (X

Ijgnhebedm 23-31; 91-93; 118-120; 149-156; 202-204; 295-~300; 306-308

Cored: Yes [ ] No K]

Remarks:

Lithology

Recorded by: —_Randall Reichert

Geophysical logs

Geologist}n.i' recorded by: ___Lechner

Lithology

Gamma
T.C.—2_Range 100 cps
Recording speed 20 ft/min
Logged depth _400 ft

Density

T.C. 2_ Range 100 cps
Recording speed 20ft/min

Logged depth ___400 ft

[Depth

Feet
Meters

O~
20-
26-

20
26
30

30- 62

- 62- 72

72~
74~

74
82

82-
86—

86
97
~ 97-100

100-118

- 118-119
- 119-124

T 124-143

— 143-151
-~ 151-157

_157-183

~ 183-185
-~ 185~187
_ 187-190
_ 190-195

T 195-212

- 212-240

. 240-260

~ 260-280
— 280-287
~ 287-288
_ 288-293

Till, yellow, pebbly
Lignite, black

Sandstone, light-gray, very
fine grained

Claystone, medium-gray,
silty

Sandstone, medium-gray,
very fine grained
Lignite, black

Sandstone, greenish-gray,
very fine grained
Lignite, black

Claystone, green, silty,
carbonaceous

Siltstone, green, clayey
Claystone, medium-gray,
silty

Lignite, black

Claystone, medium—-gray,
silty

Sandstone, greenish-gray,
very fine grained
Lignite, black

Siltstone, medium-gray,
clayey

Sandstone, medium-gray,
fine to very fine-grained
Siltstone, medium-gray,
sandy

Claystone, dark-gray, silty
Lignite, black

Sandstone, medium—gray,
very fine grained
Claystone, medium-gray,
silty

Sandstone, greenish-gray,
fine to very fine-grained
Sandstone, medium-gray,
very fine grained, silty
No samples

Claystone, medium-gray,
silty

Lignite, black
Claystone, medium-gray

220

180

300

320 -

390

360

~350




Hole number—continued
BU-32

Lithology

Gamma

93-296
96-301
01-303
03-318
18-325
25-335
35-341

41-360
60-400

Lignite, black

Claystone,

light-gray

Lignite, black

Siltstone,
clayey
Siltstone,
sandy
Claystone,
silty
Siltstone,
clayey
Claystone,
No samples

light-brown,
medium-gray,
medium-gray,
medium~-gray,

medium-gray

136

Recording speed 22 ft/min
Logged depth___400 ft
>80

$oo

432

li ?:ﬁ%ﬁg' hJuly%

) Density {D
T.C.—2_RangelQ00 cps | T.C._2 Range 100 cps

Recording speed 20ft/min
Logged depth__400 ft

D,.__% roocprL1C  yo oFput

-450
-140

~700

r —220

750




Hole number

BU-32

SP

Sens, setting 50 MV
Recording speed 20 ft/min|
Logged depth ___400 ft

Resistivity
Sens. setting

Logged depth

Recording speed 20ft/min
400 ft

117

80

- p—

120

/40 -

o

290

200

220

240

260

280

300 -

320

3¢%0

360

350
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Hole number—continued
BU-32

SP

Sens. setting___50 mz_ Sens.
Recording speed 20 ft/min
400 ft

Logged depth

Resistivity
setting_____ 50

Recording speed20 ft/min
Logged depth _400 ft.

I
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Hole No:

BU-34

NORTH DAKOTA GEOLOGICAL SURVEY

Map: Columbus SE

Date: 7=26-78 State: ND
Elev.: _2133_f.t_Locat10n' T. _15.2.8 R._94 W Sec..28 _, Tract: _aaaa _ Drilled depth:
Measured: 100 ft mns

County:

Burke

500 _ft.

45 ftw&xk Hole size: _4 3/4 in. Air (] Water (8]  Cored: Yes [] No K]

Lignite beds; 124-130,5; 158-166.5; 210-214; 282-287; 322-325; 432-434.5
Remarks:
Lithology Geophysical logs
Recorded by: —Randall Reichert Geologist s recorded by: Lechner
Gamma Density
Li T.C. _Z_Rangelno_cps T.C. 2 Range 100 cps [Depth
ithology R fe . fos "
ecording speed 20 /min | Recording speed 20/ min 4
Logged depth 500 ft | Logged depth __ 500 ft ;:,'5‘: 23
T 0~ 5 sand, light-brown, very e Y =S =—0 -0
- fine grained, pebbly = =
- 5= 21 Till, yellowish-gray, pebbly === %
- 21- 23 Till, orangish-brown, pebbly —A——;‘:——-—
_ 23- 46 Till, yellowish-gray, pebbly e
46~ 48 Gravel, orange, fine-grained ———
~ 48- 50 sand, greenish-gray, very S
- fine to fine-grained, =i= 60
- cemented f' =
_ 50- 71 Till, dark-medium-gray, === g0
pebbly, sandy =t
T 71- 72 Silt, orange — é;{ 1
= 72- 83 Till, yellowish-medium-gray == /6D
— 83~ 85 Lignite, black = ‘
-~ B85-115 Sandstone, greenish-gray, —— | — 120
- very fine to fine-grained = =
_115-126 Lignite, black = o
126-152 Claystone, medium—~gray, =
- silty =3
- 152-157 Lignite, black = /60E
— 157-160 Claystone, medium-gray =
- 160-162 Lignite, black = 13p
_ 162-166 Claystone, light-gray, silty _
166-170 Siltstone, light-gray, e
- clayey ™ 200
- 170-189 Claystone, medium~-gray, e -
- silty = 220
_189-192 siltstone, medium-gray, =
_ silty £ 240
192-193 sandstone, greenish-gray, == :
- very fine grained, cemented o=
- 193-203 sSandstone, light-gray, very = 240
- fine to fine-grained L—f‘”
_ 203-210 Lignite, black = 280
210-215 sSiltstone, greenish-gray, i{"
- sandy &
— 215-242 Sandstone, light-greenish- &,‘_? — 300
- gray, very fine grained ‘i 2
— 242-258 ©Siltstone, green, clayey é , 320
_ 258-278 sSandstone, greenish-gray,
_ very fine grained ——S{:———-B 0
278-280 Lignite, black e
~ 280-290 sSiltstone, light-gray, ==

-

clayey

360




Hole number—continued

BU-34
Gamma : Density Depth
) T.C._2_Rangel00 cps | T.C._2 __Range 100 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>